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SCIlOrilTJLARINEiE, 

VERBASCUM THAPSUS, Linn . 

Fig. — JEn(j. Bot. viii. r t. 549; JVoodv . Med. Bot, y .t % 125. 
Great Mullein (Eny.), Bouillon blanc, Molene (Fr.). 

Hab. —Temperate Himalaya. Westwards to Britain. 
The root, leaves, and flowers. 

Vernacular .—Phulla, Bah-tambiku (Hind.). 

History, Uses, &C. —The Hindi names for this plant 
are well chosen: Phdlla signifies “ covered with flowers” and 
Ban-tamb6kd “wild tobacco.” As far as we know it is not 
mentioned by Sanskrit medical writers. The Arabians describe 
it under the names of Ad'm-ed-dubb, " bear’s-ear,” and Mahisah- 
raj, “fish poison”; it is also called Sikrdn-el-hut, “fishes’ hem¬ 
lock, ” and in modern Arabic, Labidat-el-baida, “white felt 
plant, ” and Busir. 

Mahizahreh and Busir are Persian names for Mullein, which 
is described very exactly by Haji Zein in the Ikhtidrdk 

Mahometan physicians consider it to be hot and dry in the 
third degree, and prescribe it in gout and rheumatism in com¬ 
bination with aperients. They identify it with the or 

4\opis of the Greeks of which several kinds are described by 
Dioscorides as useful in diarrhoea and cough, and externally 
as an emollient; one kind, 0^^ was used for making 

lamp wicks. The narcotic action of Mullein on fish appear to 
TIT—1 
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be well known to the Arabs and Penates. According to 
Dr. Stewart, the roots are used in Northern India as a 
febrifuge. 

In Europe Mullein has long had a reputation in the pul¬ 
monary diseases of cattle, on which account it bears the name 
of Cow’s Lungwort . In Germany the plant is placed in grana¬ 
ries to drive away mice. The stalks covered with pitch were 
formerly used as flambeaux, from this practice the plant derived 
its names of Qierge cle Notre-Dame and Fleur de grand Chandelier 
in France, and High Taper in England. The leaves and flowers 
are considered to be demulcent, diuretic, anodyne, and anti- 
spasmodic, and have long been in use in diarrhoea and pulmonary 
affections. An infusion of the flowers is used in France as a 
diuretic, and a cataplasm of the leaves as an emollient. The 
seeds are said to be narcotic, and to have been used in asthma 
and infantile convulsions. In 1883 Dr. F. J. B. Quinlan {Brit. 
Med. Journ.) drew attention to the popular use of the leaves 
boiled in milk as a remedy for phthisical cough and diarrhoea in 
Ireland, and stated that the plant was cultivated in gardens on 
rather an extensive scale. He claims for it weight-increasing 
and curative powers similar to those possessed by cod liver oil. 

Description. —The root-leaves are from 6 to 18 inches in 
length, the cauline oblong, the upper ones being acuminate and 
sessile on the stem, more or les» creilate, thickly covered with 
soft, whitish, stellate hairs. They have a mucilaginous some¬ 
what bitter taste, and a disagreeable odour when fresh, which is 
lost on drying, 

Tho flowers form a spike 6 to 10 inches in length, tho corolla 
only is collected. It is from i to f inch in diameter, bright 
yellow, 5-lobcd, smooth above, and stellately tomentose 
beneath; attached to tho tube are the stamens, of which the 
three upper are woolly, and the two lower longer and smooth. 
The taste is mucilaginous and somewhat bitter. The plant 
described by Haji Zein appears to be V. Rlattaria , as he says 
thal the flowers have a purple eye. The .odour of the flowers 
has been compared with that of ovris root 
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Tlie seeds arc about °f ^ inch in length, cone-shaped, 
finely pitted, very tough and difficult to powder, nearly 
inodorous, and have a somewhat acrid taste. 

Chemical composition .—Morin ( Jonrn . Chim. Med . ii., p. 223) 
obtained from the flowers a yellow volatile oil, a fatty acid, free 
malic and phosphoric acids, malate and phosphate of lime, 
acetate of potash, uncrystallizable sugar, gum, chlorophyll, and 
a yellow resinous colouring matter. 

Adolph Latin submitted the leaves to proximate analysis and 
found the constituents to be 0*S0 per cent, of a crystalline wax, 
a trace of volatile oil, 0*78 per cent, of resin soluble in ether, 
1*00 per cent, of resin insoluble in ether, but soluble in absolute 
alcohol, a small quantity of tannin, a bitter principle, sugar, 
mucilage, &c. The moisture in the air-dried sample amounted 
1,o 5*90 per cent., and the ash to 12 60 per cent. Ho concludes 
that the plant contains many of the usual constituents, and a 
bitter principle which may.be prepared by exhausting the drug 
with alcohol, dissolving the alcoholic extract in water and 
agitating with ether or chloroform. Several trials failed to 
secure this substance in a crystalline condition. It was found 
to be soluble in water, ether, alcohol, and chloroform, and to 
possess a decidedly bitter taste. It responded to none of the. 
tests for a glucoside or alkaloid. (Am. Jonrn . 1Phann., 
Feb. 1890. E. L. Janson (1890) found that petroleum ether and 
stronger ether used successively, extracted from the flowers 
about J per cent, in each case. A decided change in the colour 
of tho drug was noticed after the extraction with other, which 
removed the yellow colour, leaving tho residue of a dark green. 
The yellow colouring matter was cither a part of, or else it was 
retained by, the resin dissolved by ether, and it was n6t found 
possible to separate it in the pure state. The drug ^ifter 
exhaustion with ether yielded 10*06 per cent, to absolute alcohol. 
A considerable portion of this alcoholic extract was soluble iii 
water acidified with hydrochloric acid. When agitated with 
petroleum ether the acid solution yielded some colour to it, and 
this latter solvent on evaporation left a greenish-brown 
crystalline mass of a strong disagreeable odour and a sweet taste, 
which proved to be nu easily decomposable glucoside. Another 
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crystalline extractive was obtained by making the above acid 
solution of the alcoholic extract alkaline and agitating with' 
ether; while chloroform subsequently extracted a red-brown 
amorphous mass. 

Both of these extractives induced Feb ling’s solution, and many 
changes in colour were noticed* indicating that these substances 
take some part in the-colouring matter of the flowers. 

The drug was also found to contain 2*49 per cent, of mucilage, 
11 -76 per cent, of carbohydrate corresponding to dextrin, 5*48 
per cent, of glucose, 1*29 percent, of saccharose, 16*76 per cent, 
of moisture, 4*11 per cent, of ash, and 82*75 per cent, of 
cellulose and lignin. No reaction indicating tannin was 
obtained with iron salts, but an aqueous solution of the alcoholic 
extract yielded a slight precipitate with gelatin. The seeds 
yielded to petroleum ether 20*75 per cent, of a bright green fixed 
oil' The acrid princqdo was obtained from the alcoholic extract 
soluble in water by agitating with petroleum ether. The mois¬ 
ture was 10-86 per cent., and the ash 3*90 per cent. ( Amer . 
Jouvn. Pharm.y Dec. 1890.) 

Celsia coromandeliana, Vahl y Wight Ic., t . 1406, is 
an annual plant having the characters of Verbascum, which is 
common in many parts of India in the cold weather, usually 
appearing in fields or in the beds of rivers. It has much the 
same medicinal properties as Verbascum Thamu *, and has been 
brought to notice by Dr. B. M. Chatterjee as a sedative and 
astringent in diarrhoea. ( Phar . of Ind., p. 161.) The plant is 
slightly bitter and abounds in mucilage. The natives usually 
express the juice (ang-ras) and administer it in ounce-doses as a 
cooling medicine in fever, skin eruptions, dysentery, and such 
diseases as they consider to be due to lieu t of blood. 

The plant is herbaceous, pubescent, aud viscid; lower leaves 
lyrate, floral cordate, stem clasping; peduncles longer than the 
calyx; calycine segments ovate, slightly toothed, or oblong- 
lanccolate, entire; flowers largish, yellow; filaments bearded Vith 
purple hairs. 

The Sanskrit name is Kulitfiala; in Bengal it is known as 
Kukshima.'and in the Deccan as Eutaki. 
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SCHWEINFURTHIA SPHASROCARPA, 

A. Braun. 

Fig.— Burnt . Fl Ind,, t. 39,/. 2; Wight Ic. 9 1. 1459. 

Hab. —Sind, Baluchistan^ Afghanistan. The herb in fruit. 

Vernacular .—Sannipat (Ind. Bazars ). 

History, Uses, &C. —In Hindu medical literature and 
in popular use, San-nipata is a term which signifies a combined 
derangement of the three humors, Vata, Pitta, and Kafa (air, 
bile, and phlegm), which is supposed to produce San nipata-j vara, 
or fever with typhoid symptoms. The remedy for this condition 
is said to be a plant called Sannipdta-nud, “ driving away sanni- 
pat,” and Nepal a- nimba, “Nepal Neem 99 or “ Nepal bitter.” 
At the present time the drug sold in the shops is S. sp/ncrocarpa, 
but whether it is the original Nepal Nccra is difficult to decide, 
as at present we do not even know whether this plant is found 
in Nepal. In typhoid conditions the drug is considered to act 
as a tonic, to promote diuresis, subdue fever, and remove the’ 
derangement of the humors. AYe are not aware of any experi¬ 
ments having been made with it by European physicians in 
India, though its near relationship with the Antirrhinums, 
which contain glucosides similar to those of Digitalis^ would, we 
should have thought, have excited curiosity in regard to its 
physiological action. 

Description. —The drag consists of the plant in fruit, 
broken up into small pieces. The fruit is a globular dry papery 
mucronate oapsule, firmly attached to the calyx; the upper part 
of the capsule to which the placenta is attached is double; the 
placenta, which is large and oblong, is supported upon a thick 
peduncle, and occupies the centre of the capsule; to it frre 
attached numerous straight 5-angled wedge-shaped seeds, 
which are packed closely together and' fill the remaining space. • 
The calyx is 5-partite, the upper segment very large and extend¬ 
ing over the fruit like a hood. Leaves ovate, leathery, about 
1 inch long with short bliint hairs; margin much lighter in colour 
than the rest of the leaf; seed straight, wedge-shaped, with six 



6 


SCUOPUULAllINtiJi. 


prominent longitudinal ridges; testa tubercular, each tubercle 
minutely granular. The portions of stem, which arc numerous, 
arc woody and covered by a thin grey bark; the central pith is * 
very large. The drug has a slightly bitter somewhat tea-like 
taste. 

Chemical composition .—The powdered drug treated with other 
yielded a dark olive-green extract* consisting of chlorophyll 
and uncrystalliaable fatty matter. Subsequent percolation 
with alcohol removed a deep brown extract, from which 
cubical crystals of alkaline chlorides separated on evaporation. 
An aqueous solution of this extract had a saltish taste and gave 
distinct precipitates with alkaloidal tests. The alkaloid was 
removed by ether in an amorphous condition, and gave no well- 
marked colour reactions with the strong mineral acids. By 
continuing the exhaustion of the powdered drug with water, a 
deep reddish brown extract was obtained having a bitterish and 
nauseous taste, and containing saccharine and other matters 
which readily fermented. In order to ascertain if the drug 
contained a substance similar to digitalin, a fresh decoction of 
the powder was filtered and precipitated by tannin, the preci¬ 
pitate washed, mixed with an excess of alkali, and shaken with 
ether. The result was the separation of an alkaloid similar to 
that previously found. As more recent investigators prepare 
digitalin by exhausting with alcohol after treatment of the drug 
with water, this process was adopted with Schiccinfurthia . 
The resinous matter collected had nn acrid taste, but no principle 
could bo obtained possessing the properties of digitalin, 
digitonin or digitoxin, to which, according to Schmiedeberg, the 
poisonous qualities of digitalis are due. Besides the alkaloid, 
which we consider to be the active principle, the drug yielded 
18 0 per cent, of mineral matter. 

Linclenbergia urticaefolia, Lehm ., Hook. Ic. P/., 

1. 875, is a. common plant throughout India upon walls and 
banks; the juice is given in the Concan in chronic bronchitis, and 
mixed with that of the Coriander plant is applied to skin eruptions. 

It has a laiut aromatic odour and a slightly bitter taste. The 
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Marathi name in the neighbourhood of Bombay is Dhol. Rox¬ 
burgh, under the name of Stonodia rnderalis, gives the following 
description of it:—“ Root ruinous, seems perennial. Stems many, 
ascending, ruinous, herbaceous, woody, somewhat viscous, the 
whole plant about IS or 18 inches high. Lancs opposite, 
petioled, ovate, deeply serrate, soft, a little hairy; about an inch 
long. Vet tales shorter than the leaves, channelled. Stipules none. 
Flowers axillary, subscssile, solitary, opposite, small, yellow. 
Calyx 10-furrowed, 5-toot lied, permanent. Coral personate ; fa he 
the length of the calyx; both lips projecting, and shut; apex of 
the under lip broad, depending, 8-toothed, of the upper one very 
narrow, bifid; inside of both hairy, and beautifully marked with 
small purple dots. Filaments and autlnrs as in the genus. 
Stigma slightly 2-lobed.” (Flora Itufica , III., 94.) 

LIMNOPHILA GRATIOLOIDES, Hr. 

Fig. — Rhcede , Hort. Mai. ix., t. 85, and xii., t. 36. 

flab.—Throughout India, in swamps. The plant. 

Vernacular. —Kuttra ( llind .), Karpur (Beng.) f Ambuli (Mar.), 
Manga-nari ( Mai. ). 

History, Uses, &C.-~ This small aquatic plant, in Sans¬ 
krit Ambu-ja, “ water born,” and Amra-gandhaka, having an 
odour of mangoes,” is considered to be antiseptic by the Hindus, 
and its juioe is rubbed over the body in pestilent fevers. 
Itheede notices its use for this purpose, and also internally in 
dysentery combined with ginger, cumin, and other aromatics. 
He also states that a linftnent is made from the plant with 
cocoanut oil which is used in elephantiasis. Roxburgh, under 
the name of Columnea balsamea , describes the plant and notices 
its grateful odour and aromatic taste. The Bengal name signifies 
“ camphor.” The odour of the fresh plant is remarkably refresh¬ 
ing and agreeable and calls to mind that of camphor and oil of 
lemous. 

L. gratissima, Rhcede , Hort. Mai .6, has similar pro¬ 
perties and bears the same vernacular name*; It is also used 
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medicinally as a cooling medicine in fever, and given to women 
who are nursing when the milk is sour. 

Description.—In its most common form a simple or 
branched plant 4—8 in. high, with whorled pinnatifid leaves 
i —j in. long, which, in wetter places - , appears to acquire a few; 
emersed, opposite, entire leaves at the top of the stem, and 
numerous capillaceo«multifid ones at its base. The stems are 
stout or slender, ^efry small specimens from Rohilkund 
(Kuttra, Edgeworth) have very wiry simple stems 3 in. high, 
and capillary peduncles three timer as lfing as the leaves; 
others have stout stems and peduneles, the latter- shorter than 
the leaves. Calyx |—£ in. long, rarely larger. Corolla | in., 
blue. (FI. i/r. Jnd.) 

HERPESTIS MONNIERA, H. B. et K, 

Fig. — Bot. Map v t. 2557't .Iioxb. Cor. PI. «., tt 178 ; Bhied*f 
Sort. Mai. x. t t; 14. Oratiole de l’Tnde (Fr.). 

Hab. —Throughout India, in marshy ground. "The 
herb. 

Vernacular. —Sufed-chnmni, Barambhi ( Hind.) , Dhop-clpunni,*. 
Bribmi-sdk (Beng.), Nir-brami, Bdmba (Mar.), Nir-brami 
(Tam.), Saihbrdni-aku, Sdmbrdni-chettu (Tel.). 

History, Uses, &C. —Butt states that this plant is 
the Brahmi of the native physicians of Calcutta, where it is 
considered to be a nervine tonic useful in insanity, epilepsy, 
fever, &c. It is certainly not the Brahmi of the Nighantas, bat 
would appear to be the plant called Jala-brahmi or "Water 
Brahmi” by Sanskrit writers. Owing to a similarity in the 
names -it has frequently been confounded with Hydrocotyle 
uriatica, which is the Brahmi or B rahmi-manduka of the. 
Nighantas; 

Ainslie says that in Southern India the OraUola Mormiera is 
considered diuretic and aperient, and useful in that sort of 
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stoppage of urine which is accompanied with obstinate costiveness. 
Roxburgh mentions the use of the juice mixed with petroleum 
as an external remedy in rheumatism; These accounts do not 
agree with the properties ascribed toBrahmi by Sanskrit writers. 
Rhecdc says of it:—“Exifrequenti hujus plant® usu, vaccarum 
ubera lacte turgent; sit ct dccoctum ex ilia in lacte vaccino et 
reccuti butyro, contra delirium tempo rib us inunguendum; 
Pipe re, Calamo aromalico, Myrobalanis ct aqua oryz® trita et 
assumpta, vocem reddit sonoram.” In Pondicherry.it is considered 
to be aphrodisiac, and in Ceylon, under the name of Loonoo - 
verfdy it is prescribed in fevers. 

Description. —Stems several, annual, creeping, round, 
jointed, smooth, succulent; leaves opposite, sessile, obovate, 
wedge-shaped, or oblong, smooth, entire, obtuse, fleshy, dotted 
with minute spots; peduncles axillary, alternate, solitary, round, 
smooth, shorter than the leaves, one-flowere J; flowers blue 4 ; bracts 
2-awled, pressing on the calyx laterally; calyx 5-leaved, the 
exterior three leaflets large, oblong, the two interior small, linear, 
all arc concave, smooth, pointed and permanent, corol campanu- 
late, border 5-parfcite, nearly equal; anthers 2-cl’effc at the base, 
blue; stigma large, somewhat 2-lobed; capsule ovate, 2-celled, 
2-valved; seeds very numerous. (RoxbFlora IncL , I., p. 141.) 

Chemical composition *—For rhe analysis the whole plant was 
used, dried at a kny temperature and exhausted with 80 per cent, 
alcohol. The alcohol freed extractive was then agitated with 
petroleum ether; ether from an acid solution, and again with 
ether from an alkaline solution, and finally with chloroform from 
an alkaline solution. Operating in this manner, a trace of oily 
matter was obtained, soluble in alcohol with acid reaction; two 
resins, one easily soluble in ether, the other soluble with‘difficulty, 
but both soluble in alkaline solutions and reprccipitated by acids; 
an organic acid, and a tannin affording a green coloration with 
ferric chloride. An alkaloidal principal was also isolated, soluble 
in ether and in chloroform,, and affording a cherry red colora¬ 
tion in the cold with Frohde’s reagent. - No other reactions 
were noted* 


m .~2 
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PICRORHIZA KURRO0A, B^th. 

pj[g '—Hoyle III., t. 71. 

Hab. —Alpine Himalaya; from Cashmere to Sikkim, 
The root. 

Vermicular.— Katki, Kutki (Hind., Beny.), Kntuku-rogani 
( Tam.), Katuku-roni (Tel.), Bal-kadu (Mar.), Kutaki (fluz.). 

History, Uses, &C.—This, well-known drug is the 
Kutaki of Sanskrit writers, who speak of it as Bhanvantnrb 
grasta, “ the plant eaten by Dhanvantari,” the physician of the 
gods, who was produced at the churning of the Ocean, holding 
a cup of amrita in his hands; he wAs the author of the 
Ayurveda. In the Nighantas it bears the following synonyms: 
Iiohini, Katu-rohini, Vaknigra, Matsya-pitta, Matsya-viunn, 
Kanda-ruha, Krishna-bhedi, Dvijangika, Asoka-rohini, Saku- 
l&lani and Chakranga. It is described as digestive, bitter, 
pungent, dry, aperient, light and cold; and is recommended 
as a remedy for worms, asthma, bile, phlegm, and o ver. 
Kutaki is a favorite remedy in bilious dyspepsia accompanied 
by fever, and is given daily in decoction, with liquorice, raisins, 
and Ncem bark, half a tola (90'groins) of each, water 32 tolas, 
boiled down to one-fourth. In dyspepsia and dysentery it is 
combined with aromatics and is given in doses of ten to 
twenty grains. 

It is considered to be specially indicated in those cases in 
which the secretions are scanty and tho bowels costive, and is 
often prescribed for children suffering from worms, wheuce the 
Marathi name BAlakadu, "children's bitter." 

Chakradatta states that about two draclims of the powdered 
root given with sugar and warm water act ns a gentle aperient. 
Mahometan writers give Kntki or Kutki as an Indian synonym 
for black Hellebore, and unmistakably describe tho latter plant 
and its mediciual properties. This mistake lias misled most. 
European writers upon Indian drugs, but Ainslie, though he 
describes the drug in bis article upon black Hellebore 
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(Mat. Ltd., I., p. 164), has the following remarks:—“ I have given 
the names Kddagoroganie and Kali-kootkie as the Tamool and 
Dukhanie appellations oi, the black Hellebore, as the root 
procured in the Indian bazars is commonly said to be so; but 
I have great doubts of it, and I here offer a caution respect* 
ing it, as it by no mean* agrees in appearance with the black 
Hellebore of the European shops* 1 ’ 

Hoyle (III. i. f p. 291) notices that the root of P. Kurrooa 
possesses much bitterness and is employed medicinally by the 
natives. Irvine (Mat. Med., p. 58) mentions the use of Kutki 
as a tonic, but owing to a general impression that the bazar 
drug was Hellebore root, European medical men appear to have 
generally avoided making experiments with it. Mr. Moodin 
Sheriff was the first modern writer to clearly domonstrato that 
the bazar drug has no dangerous properties, but is a valuable 
tonic and antipcriodic. Ho also identified it with the 
P. Kurrooa of Hoyle, an identification which we are now able to 
confirm through the kindness of Mr. J. F. Duthie who has 
supplied us with a specimen of the plant collected in Kumaon. 
As regards the medicinal properties of the drug, the accounts 
given by Sanskrit writers appear to be correct. Mr. M. Sheriff 
speaks favourably of it as a powerful bitter tonic and anti- 
periodic. Other medical men in India have expressed a similar 
opinion, and we can state from personal observation that it is 
used successfully as an antiperiodic in native practice; its slight 
laxative action is rather beneficial than otherwise. The dose 
as a tonic is from 1 0 to 20 grains, 4 s an antipcriodic from 40 to 
50grains; it is best administered in combination with aromatics. 

Description. —The drug consists of a rhizome, generally 
about the size of a goose-quill, but often no larger than a crow- 
quill, the lower portion of which is covered by a shrivelled, 
greyish-brown, corky bark, and marked by prominent scars, 
the remains of rootlets; towards the upper ond it becomes 
larger (\ inch in diameter), and is thickly set with dark greyish- 
brown scales, and terminates in a scaly leaf-bud or stem The 
rhizome is generally broken mto short pieces, from 1 to 2 
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inches long; the fracture is short, the root Tory fragile and 
light, and blade internally; it has no odour, and a Tory bitter 
taste. 

Microscopic structure .—The corky bark is made tip of numer¬ 
ous rows of empty brick-shaped cells*; within this is a cellular 
parenchyma of oblong brown cells, containing a little granular 
matter; next a dark brown line Composed of wood cells, form¬ 
ing the boundary of the inner column of the root; within this 
several very large bundles of dotted vessels arranged so as to 
form a broken ring, which surrounds a central cellular paren¬ 
chyma. 

Chemical composition .—A proximate analysis of this drug 
showed the following percentage composition 


Wax .,.. 1'06 

Bitter principle (Picrorhizin)... 14*96 

Picrorhizetin. 3*85 

Organic acid ppt. by lead . 3*54 

Glucose. 11*53 

Cathartic acid,.&c. (water extract)... 9*33 

Substances dissolved by NaHO . 7 # 62 

. Arabin bodies from crude fibre. . 14*56 

Fibre. 24*00 

Moisture.......... 5*73 

Ash. 3*82 


Tho bittor principle is a glucosidc Picrorhizin, freely soluble 
in water and alcohol, but almost insoluble in pure ether. It is 
acid in reaction, is not precipitated from solution by load salts 
or tannin, but is absorbed by animal charcoal together with 
any colouring mattor that is present. It is best obtained by 
exhausting the powdered drug with crudo ether, and is left, 
after tho evaporation of the ether ; in brown resinoid drops 
which form ramified crystals on standing. It is difficult to 
obtain the picrorhizin in a crystalline condition after heating 
or after solution in water. Any wax removed by tho crudo 
ether can be separated from the dry extract by petroleum spirit, 
which has no solvent action on the bitter principle. The 
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picrorhizin is decomposed by hydrolizing it with a boiling 
1 per cent, solution of hydrochloric acid for three hours, and a 
decomposition product, which we have named Picrorhizetin , 
is formed together with glucose. In obtaining 0*7 gram of 
picrorhizctin *368 gram separated during tho first hour, *219 
gram in the second hour, *113 gram in the third hour, and none 
in the fourth. Weighed quantities of the picrorhizin, after 
drying at 100°C., afforded, on hydrolysis, 62*48 and 62*79 per 
cent, pf picrorhizetin, as the result of two experiments. Tho 
glucose obtained from the decomposition was inactive towards 
polarized light. An infusion or tincture of the root boiled with 
diluted acid gradually loses its bitterness, and a large increase 
in the sugar is detected by Fehling's solution. Picrorhizetin 
is a red-brown, brittlo, resinous, tasteless body soluble in 
aqueous alkalies. It is insoluble in water, and its solution in 
alcohol is precipitated by ether. By heating with strong 
sulphuric acid or when being burnt it evolves an odour of 
benzoin. 

Tho wax after bleaching, and purifying by rccrystallization 
from hot alcohol, had a melting point of 51°C. Tho organic 
acid separated by lead was red-coloured and gavo a greenish 
colour with forric salts. No tannic acid was present. Some 
picrorhizetin was naturally formed in the drug, and existed 
in a much Smaller proportion in tho freshly dried rhizome. 
After removing the bitter principle by continued percolation 
with alcohol, the marc was dried and exhausted with water, 
the dark red-brown solution was evaporated to dryness, and 
*2 gram of the residue .was found to act as a decided purge. 
The aqueous extract treated with four volumes of alcohol 
afforded precipitates containing 14*5 and 15*3 per cont. of 
mineral matter, and with six volumes a precipitate was obtain¬ 
ed with 10*8 per cent, bf ash. We rely upon the physiological 
action of this extract in considering cathartic acid to be a 
constituent. 

Commeree.^Veluef Bs. 9 per maund oi 37J lbs. Kurnaon 
annually exports about five tons of this dr ug, 
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Plants of minor importance belonging to this order, which 
have a certain amount of medicinal reputation, are 

Torenia asiatica, Linn., Rkeede , Hort. Mai. ix., t. 53, 
the juice of which is given on the Malabar Coast for 
gonorrhoea. 

Vandellia erecta, Benlh., Rhecde, Hort. Mai. ix., t. 57, 
called Vaka-pushpi, or “ crane flower/ 1 in Marathi, is also used 
in a ghrita as a remedy for gonorrhoea, and the juice is given to 
children who pass green-coloured stools. V. peduncillala, 
Benth. Griff. Ie. PL As., t. 418, f. 2, in Marathi Gadagvel, is 
considered to have similar properties. 

t 

Veronica Beccabunga, Linn. Reichb. Ic. FI. Germ., 
t. 1701, is used in Northern India under the name of Tezak, 
“cress/* as a diuretic and antiscorbutic. It is the Baclibungo 
of the Germans, Cressonde of tho French, and Brooklimc of 
the English. V. Anagallis, Linn. Reichb. Ic. FI. Germ., 
t. 1762, which has similar properties, takes its place in other 
parts of India. 

Sopubia delphinifolia, G. Don, Roxb. Cor. PL i., 
t. 90, is an elegant annual, oommon in wet fields in tho rainy 
season. The juice is applied by field labourers to their feet to 
heal sores caused by exposure to wet; it is astringent and 
stains the skin yellow at first but afterwards black. The plant 
was formerly named Gefardia, after John Gerardc, our old 
English botanist, and author of the “Herbal/* published in 
1697. 

Pedicularis pcctinata, Wall., and several other species 
are used in Northern India under the name of Mishran on 
account of their astringent and haemostatic properties. 
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OROXYLUM INDICUM, Vent. 

Fig. — Wight Ic.j U 1337; Bureau Monogr. 1Digit,, t. 9; 
like ode, Hort . Mai . t. 43. 

Hab. —Throughout India, The root-bark. 

Vernacular. —Arlu, Phalphala, Sona (Ilind.), Nasona, Sona 
(Bong.), Mulin, Talpalang, Miringa (Punj.), Tetu, Jagdala 
(Mar.), Tetu (Guz.), Yanga adanthay ( Tam.), Tigdu-mara, Sone- 
patta (Can.), Pamania, Dundillam (Tel.), Peiani (Mai.). 

History, Uses, &c.— -This is a small tree, remarkable 
for its terminal spikes of large fleshy lurid flowers, which 
appear at the commencement of the rainy season, and are follow¬ 
ed by very large, retrofractod, transversely compressed, some¬ 
what curved pods, with the convexity upwards. The seeds arc 
numerous, membranaceous, surrounded with a largo, delicate, 
membranaceous wing. The leaves arc supra-decompouUd, and 
from four to six feet long. The root-bark is of considerable 
importance in Hindu medicine, as it is an ingredient of the 
Dasamula (see Tribulm ter rest ris) \ it is considered to be astrin¬ 
gent, tonic, and useful in diarrhoea and dysentery. Saran- 
gndhara recommends the juice of Syonaka expressed from the 
roasted bark in combination with Mocharas (see Bombax mala - 
barieum) as a remedy in diarrhoea and dysentery. lie also says 
that the root-bark boiled in Scsamum oil is a good application in 
otorrhoea. In the Nighantas the tree bears many synonyms, 
amongst which may be mentioned Prathu-simbih, “ having broad 
pods,” Sdka-nasa, “ having a nose like a parrot’s beak,” in 
allusion to the flower buds, Aralu, andTlhalluka-priya, “dear to 
bears.” It is described as digestive, appetising, bitter, 
astringent, cold, pungent; a remedy for wind, phlegm, bile, and 
cough. Tho bark is much used by the agricultural classes as an 
application to the sore-backs ox draught cattle. It is ground to 
a paste with water and an equal proportion of turmeric, and 
rubbed on the part Rheede notices the use of the bark as'ftn 
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application to wounds, fractures, &c., and of tlxc root in decoction 
in dropsy. 

Dr. B. Evers states that the Gonds call the tree Jaimangal, 
and that they employ a decoction of the bark as a discutiout 
application to rheumatic swellings. He says:—“I have made 
a trial of the powder and an infusion of the bark, and have 
found it to be most powerfully diaphoretic; the drug has slight 
anodyne properties; also a bath, prepared with tho bark, I 
have frequently employed in rheumatism. Twenty-eight cases 
of acute rheumatism were treated with this drug, and in all the 
results have been most satisfactory. The doso of the powder 
is from 5 to 15 grains, thrice daily; of the infusion (1 ounce 
of bark to 10 ounces of boiling water) an ounce three times a 
day. Combined with opium it forms a much more powerful 
sudorific than the compound powder of ipecacuanha. The drug 
does not possess any febrifuge properties .”—Indian Medical 
Gazette, February and March, 1875. 

Description. —The bark of the root is brown externally, 
yellow internally, thick, breaking with a short fracture. That 
of tho stem is soft .and spongy externally, and of a pale brown 
colour, furrowed longitudinally ; the internal surface is fibrous 
and greenish yellow. The mingte structure does not call for 
jremark, but upon placing a section of the fresh bark under the 
microscope in a little water the whole field is seen to be filled 
with delicate needle-shaped crystals which have escaped from 
the cut cells of the parenchyma; in entire cells the crystals, 
which are of an inorganic nature, can be seen in situ. The bark 
is faintly bitter apd a little acrid; it has no particular odour. 

jChcmical composition .—The bark has been examined by W. A. 
H. Naylor and E. M. Chaplin with the following results:—- 

A. One pound of the bark reduced to fine powder was poj 2 + 
eolated to exhaustion with cold petroleum ether. Tho* ether 
was distilled off, and the residue, winch weighed about 1*8 grain, 
possessed tho characters of a soft greenish-brown fat, having 
an acid reaction and a slightly acrid taste. It was treated 
successively with ether and proof spirit; the former removed 
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vegetable wax, which was subsequently identified a a such after 
ie-solution in limited quantities of e^her and separation there 
from. The lat >er on evaporation gavr a brow nish-yellow residue 
small in quantity and crystalline. When further purified by 
extraction with ether and the ethereal residue by benzol it was 
golden yellow, unctuous to the touch, and pronouncedly acrid. 
Under the microscope it presented tlie appearance of long, wavy, 
branching crystals, which dissolved readily in alcohol, chloro¬ 
form ether, petroleum ether, and benzol, 

B. The marc was next percolated with cold ether. After 
distilling off the greater portion of the ether, and allowing the 
remainder to evaporate spontaneously, a yellow mass studded 
with minute interlacing crystals was obtained, which when air- 
dried weighed about 4 grams. This product was treated with 
boiling proof spirit aud filtered while hot; on cooling small 
yellow crystals fell out of solution. When quite cold the crop 
of crystals was collected and subjected to the action of boiling 
petroleum ether until freed from every trace of fat. It was 
then cystallized from boiling proof spirit until it had a con¬ 
stant melting point, and waiS no longer contaminated with un- 
crystallizable matter. The resulting crystals were dried under 
the receiver of an air-pump, aud when constant weighed 0 9 
gram. They were of a lemon yellow colour, about J inch in 
length, and melted at 228 v>° —229° C. Alcohol, el her, gl&cidl 
acetic acid, and hot benzol dissolved them readily, but they were 
practically insoluble in water hot or cold. The following 
reactions in connection with this interesting body have been 
noted, of which the most striking is its behaviour with the 
caustic alkalies. A minute quantity brought into contact with 
one drop of a weak solution of sodium potassium or ammonium 
hydrates causes it to assMne immediately a cherry-red colour, 
which quickly pas^esinto brick-Yed and olive-green. 

Owing to the insolubility ef the crystals in water a proof 
spirit solution was used in applying the following tests:— 

1. A solution of silver nitrate in proof spirit produced a 
bluish-black colour immediately, and after the-liquid had stood 
111.-3 
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for a few minutes bliek particles of reduced silver wore preci¬ 
pitated. 

2. A solution of neutral acetate of lead in proof spirit gave a 
light-red bulky precipitate insoluble in boiling acetic acid. 

3. Lime water imparted an orange colour, which quickly 
changed to olive-green, followed by a precipitate of the same 
colour. 

4. An aqueous solution of sulphate of copper gave a golden 
yellow colour, quickly followed by a dirty brown precipitate, 
the supernatant liquid being distinctly greenish. 

5. Solution of ferric chloride (acid) produced a brownish-red 
colour, which, in a few minutes, turned smoke-colour. 

6. Solution of subacetate of lead gave a golden yellow precipi¬ 
tate. 

7. An aqueous solution of mercuric chloride produced a white 
precipitate. 

8. An aqueous solution of permanganate of potash, acidified 
with sulphuric acid, was instantly decolorized. 

9. A solution of the crystals in proof spirit did not reduce 
Fehling. 

The authors say :—“ We have attempted to hydrolyse this 
body, by subjecting a strong alcoholic solution to the prolonged 
action of ,10 per cent, solution of sulphuric acid at a boiling 
temperature; but without success. 

“ We have also inquired into its nature and centesimal conr* 
position, but the results so far obtained are not sufficiently con¬ 
ducive to be incorporated in this paper. We hope to be able 
to publish* shortly a supplementary note dealing with points 
in process of investigation. Meanwhile, we propose that this 
interesting principle be designated Oroxylin” 

C. The marc left after exhaustion with petroleum spirit and 
ether was percolated with cold absolute' alcohol. The residue 
resulting from the distillation of the spirit w r as treated with cold 
proof spirit, which took up the greater part of it. ^The 
insoluble portion dissolved readily in boiling proof spirit, and, on 
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examination, proved to be largely compoBed of the yellow 
crystalline body oroxylin. The cold proof spirit solution of tlio 
alcoholic i esidue was evaporated to dryness and the extract 
treated with water and filtered. The filtrate was treated 
successively with nentral and basic acetate of lead, aiid the 
precipitates after washing were suspended iu water, decom¬ 
posed by a current of sulphuretted hydrogen and the resultant 
plumbic sulphide removed by filtration. Sulphuretted hydrogen 
was also passed through the filtrate from the basic or plumbic 
acetate and the precipitated lead sulphide removed by filtration. 

The three liquids thus obtained, which for convenience may 
be denominated i., ii., iii., were then evaporated down and the 
respective residues examined. 

(i.) It was dissolved in tlio smallest quantity possible of cold 
water and diluted with many times its volume of alcohol. After 
setting aside for twenty-four hours a precipitate fell, giving the 
general characters of parapectin. The supernatant liquid on 
evaporation left a scaly residue, astringent to the taste, and 
perfectly soluble in water. Its aqueous solution reduced Feh- 
ling and gave a copious bluish black precipitate with ferric 
chloride. Lime-water produced a bright golden-yellow colour, 
followed by a reddish-brown precipitate. From the tannins 
proper: it differed iu that it was not precipitated.by solution of 
gelatine. 

(ii.) This residue apparently consisted of pectin intermixed 
'jvith small portions of No. iii. 

(iii.) This was a dark uncrystallifeable treacly-looking resi¬ 
due, which imparted to the palate a feeble sensation of sweet¬ 
ness. It was very soluble, in watsr and reduced Fehling’s 
solution abundantly. A strong aqueous solution was precipi¬ 
tated by absolute alcohol. 

D. The marc from the alcoholic extraction was finally perco¬ 
lated to exhaustion with cold water. The liquor was evaporat¬ 
ed down and the extract obtained taken up hot water. A 
considerable amount of albuminous matter, which remained 
insoluble, was Removed bv filtration. The filtrate was treated 
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Mieeessively with neutral and subacetate of lead and the preci¬ 
pitates decomposed in the same manner as described under C. 
The three liquids obtained, i., ii., iii., were evaporated down. 

(i.) This residue was the smallest of the three. After stand¬ 
ing for a considerable time gome crystals were deposited, which 
on examination proved to be citric acid. 

(ii.) Nothing of a crystalline nature wag found in this resi¬ 
due. It appeared to consist chiefly of extractive matter. 

(iii.) This residue after treatment with alcohol had the same 
characters and possessed the same properties as C. iii. It was 
not further examiued. 

The result of our examination of this bark may be summariz¬ 
ed by stating the different principles which we have found— 
(1) crystalline fat; (2) w r ax; (3) acrid principle; (4) oroxylin; 
(5) chlorophyll; (6) peetinous substances; (7) Pehling-reduc¬ 
ing principle; (8) astringent principle; (9) citric acid; (10) 
extractive matter.— Pharm, Jouni Sept. 27, 1890. 

STEREOSPERMUM SUAVEOLENS, Da 

Fig. — Wight Ic., t. 1342. 

Hab. —Throughout the moister parts of India. The root- 
bark and flow r ers. 

Vernacular. —Pad, Paral, Kashta-pdtali (Hind.), Parul 
(lieng.), Kalgori, Pddri (Mar.), Pddri (Tam.), Kalgoru, Pddari 
(Tel.), Hudai, Pddri-gida (Can.), Padri, Pandan (Guz.). The 
flowers, Madana-kama-pu (South India). 

History, Uses, &C.— This tree is the Pdtala or Pitali 
of Sanskrit writers, the flowers of which are said by the poets 
to. so inJoxicate the bee that he is unable to distinguish one 
flower from another. The tree is sacred to Durga, the wife of 
Siva. In the Nighantus it bears among other synonyms those 
of Kama-duti “ Cupid’s messenger,” Madbu-duti “ messenger of 
spring,” Sthali, Ambu-vdsiui, and Tamra-pushpa “red flower¬ 
ed.” Pdtala also signifies “light red” or “ rose-coloured/’ It 
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is described as cooling, sweet, diuretic, antV tonic, and is recom¬ 
mended in dyspepsia, dropsy; cough, an^Cat, of blood. 

P. &. Mootoosawmy says that in Tanjore the flowers are 
taken in the form of a confection as an aphrodisiac. The flowers 
pounded with honey are said to stop troublesome hiccough, and 
the ashes of the bark are used in preparing alkaline ley and 
caustic pastes. The bark is in use throughout India from its 
being one of the ingredients in the Dasainula or “ten barks.” 
(See Tribnlus ter res tr is.) In parts of India where this tree is not 
found, various substitutes are allowed to be used. In Malabar 
and in the Concan 8 . chclouoides, DC., is used as P&iri. (See 
Rheede, Ilort . Mai. ?*?., t. 25 ; A indie, Mat. Iml . ii., p. 272.) 

Description. —Trunk tolerably erect, though not straight. 
Bark ash-coloured, and somewhat scabrous. Leaves opposite, 
pinnate, with an odd one, from 12 to 24 inches long. Leaflets 
opposite, from two to four pairs, oval, with long blunlish, narrow 
points slightly serrate, having both sides downy while young, 
and when full grown not downy and feeling harsh ; the exterior 
pair and odd one about six inches long, by three or four broad; 
the inferior pair, or pairs, smaller. Petioles swelled at the base, 
roundish, when old scabrous. Panicles terminal, composed of a 
few spreading branchlets; the first and second pairs thereof 
opposite; the superior dichotomous, with a solitary pedicelled 
flower in the forks; all are downy, and somewhat viscid. 
Flowers large, of a dark, dull crimson colour, exquisitely fra¬ 
grant. Calyx campanulatc. Border 4-cleft; upper divisions 
with two minute points, outside a little villous. Corol, throat 
ample, woolly, convex above, flat and plaited beneath. Border, 
the upper divisions shorter, erect; the three inferior ones longer 
and projecting, with the margins of all much curled. Filaments 
4, fertile, and between them a small sterile one. Anthers twin. 
Germ oblong, elevated on a glandular receptacle. >Sfigma 
2-lobed. (Ro.rbtmjh.) Sir \V Jones gives Mm 1 allowing descrip¬ 
tion of the flowers: —-Corolla externally light purple a!v>v*\ 
brownish purple Inflow, hairy at its convexity ; infernally dark 
yellow ht-low . arru-t hyM i no above, «-xqui<?i(ply fragrant: pirflVrrecJ 
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by bees to all other flowers, and compared by tho poets to the 
quiver of Karaadeya (tht$ Indian Cupid). 

Chemical composition. —An infusion of the- dried flowers con¬ 
tained saccharine, mucilaginous and albuminous matters, but no 
alkaloid could be detected in either the aqueous or alcoholic 
extract. Kther removed a small quantity of a wax-like solid 
from the powdered corollas. 

STEREOSPERMUM CHELONOIDES, DC, 

Fig.— Wight Ic. y t. 1341; Bnld. FI Syh \, t. 72; llheede, 
Hort. Mal% tv., 26. Favas da Cobrc (Port), Addcrbonen 
(Dutch). 

Hab. —Throughout the moister parts of India. The 
flowers, leaves, and root. 

Vernacular. —Fader, Piirtri (Hind.), Dharmara (Deny.), 
Padal (il far.), Padri (Tam., Mat), Tugada (Tel), Padrigida 
(Can.). 

History, Uses, &C. —In the Concan and Malabar, 
where S. suarcolens is not found, this tree is used as the Fatal# 
of the Nighantas. llheede sa}’s of it:—“Viscenun rigorem 
intolerabilem dispellit foliorum decoctuui. Limonis hujusque 
commixti succi medentur mauiee. Cortieis vero succus, cum 
fructu Porte subactusr, immodicum inhibet fluxum menstruum. 
Radicis cutis cum Calamo aromatico, zinzibere contrita, folio- 
rumque Padri succo admixta exhibetur morsis k putrefaciente 
colubro, Malabaribus Polenga die to." Ainslio (ii., 272) says:— 
“ This pleasant tasted root, as well as the fragrant flowers of the 
tree, the Vytians prescribe in infusion' as a cooling drink in 
fevers." 

The tender fruit and flower of S. chelomides are used as 
vegetables by the natives of Western India. 

Description. -Trunk straight, of a great height and thick¬ 
ness. Bark thick, scabrous, brown. Branches very numerous, 
tho inftrior horizontal above, gradually becoming more and 
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more erect t«» the tup; leaves opposite, pinnate, with nn odd one, 
about twenty inches long; leaflets opposite, shortpetioled,gener¬ 
ally four pair, the inferior smallest, obliquely oval, pointed, 
sometimes slightly notched about the margins, when young 
downy, afterwards smooth, about 4 inches long by two broad; 
petioles about 9 inches long, channelled, smooth ; stipules none ; 
panicles terminal, iho larger rami Heat ions decussate, the smaller 
or terminal 2-forked, with a sevdlo flower in the cleft; pedun¬ 
cles and pedicels round, covered with oblong grey scabrous 
specks; bracts small, caducous; flowers pretty large, yellow, 
very fragrant; calyx n -notched ; nectary, a yellow fleshy ring 
surrouuding the base of the germ; filaments, there is a fifth 
sterile one between the lower pair; anthers double; stigma 
2-cleft; ailique very long, slender, twisted; receptacle of the 
seeds spongy, white, with altSrnattf notches on the sides for the 
seeds to lodge in. ( I\ ox h. , p/, Ind. f III., 1*'0.) 

STEREOSPERMUM XYLOCARPUM, Wight. 

Fig.- Wight If., t. m.3'5-6 ; IMd. FI. Sylv., t . 70. 

Hab. — Deccan Peninsula. The wood and tar. 

Vernacular .— Kl.arsing [Mar.), Ghansing [Can.). 

History, Uses, &c.—This tree is a native of the forests 
of Western India from Khandesh to Malabar It was introduced 
by Dr. Andrew Berry into the Botanic Garden at Calcutta, and 
is minutely described by Roxburgh. 

The natives by a rough process of the same nature as that by 
which tar is ootained from Pine wood, extract .from the wood a 
thick fluid of the colour and consistence of Stockholm tar, which 
they use as a remedy for scaly eruption's on the skin. Two 
globular earthen pots are used, the upper contains the wood in 
small pieces; it has a perforated bottom and is fitted with a 
cover, and is luted to the mouth of the lower pot. Cowdung 
cakes are then piled up round the two pots and set fire to. 
Dr. Gibson appears to have been the first to draw attention to 
the use of this substance by the natives. From some trials 
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which we have made with it, we conclude that its properties 
are similar to those of Tine tar. 

Description, —The wood is hard, but easily split; when 
sawn across it presents a yellow resinous surface ; sections 
examined with the microscope show that the yellow colour is 
due to a solid resinous deposit in the pitted vascular system. 
The tar has exactly the odour, colour, and consistence of 
Stockholm tar. 

Heterophragma Roxburghii, DC., Roxb. Cor . Pi 
it., t. 145, yields a similar product. Its vernacular names are 
Waras (Mar.), Baro-kala-goru (Tam.), Bondagu (TV.). 

Dolichandrone Rheedii, Seem., is the Nir-pongclion 
of Tthecde (vi., 29), who stales that the seeds with ginger and 
Pavetta root arc administered in spasmodic affections, and that 
in Malabar a decoction of the bark is used for preserving 
fishing net.-;. He gives Cornos das Diabus as the Portuguese 
name and Bods hoorn as the Butch. 

Dolichandrone falcata, Seem. Bcdd. FI. Sylv 
t. 71, a native of Oudh, Rajputana, Central and South India, 
has the reputation of being used to procure abortion, and the 
bark is, it is stated, used as a fish poison. 

Dr. Lyon, Chemical Analyser to the Government, of Bombay, 
fou d, however, no id effects to follow the administration of a 
considerable quantity of a decoction of the bark to a small dog. 
(fifed. Juris, for India, p. 216.) It is possible that the woody 
capsules, which are about a foot in length by % of an inch in 
diameter, and somewhat curved, may be used as abortion 
sticks. 


CRESCENTIA CUJETE, Linn. 

Fig, — Jacq. Amht 111 ; Plumb. Gen., t. 109. Calabash 
tree (Eng.), Caleb ussier (Fr.). 

K«tb. -South America. Cultivated in India, The fruit. 
Vernacular.' -Kalabash (Africa). 
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History, Uses* &c. —The Calabash tree introduced 
from South America is now pretty well-known in^ India, and 
latterly we have observed the fruit being offefed for sale by the 
herbalists for use as a .pectoral in the form of a poultice of Che 
pulp applied to the chest. In the West Indies a syrup is inade 
from the pulp, which is much used in dysentery and as a 
pectoral. The tree has oblong cuneate, often oborate, entire, 
shining leaves, atid flowers variegated with green, ptrrple, 
red and yellow. The fruit is large, gourd-like and green ; it 
varies m ich in size, being from 2 inches to a foot in diameter. 

Dr. Peckoli, of Rio Janeiro, states th&t an alcoholic extract of 
the not quite ripe fruit in doses of 0*10 gram, acts as a miki 
aperient, and that 0 # 5 gram, proves strongly drastic, without 
griping or ill effects. As an application against erysipelas, the 
fresh pulp is boiled with water until it forms a blacK paste, to 
which vinegar is added and the whole boiled together and 
spread upon linen. 

Corre and Lcjanne state that in Western Africa the leaves, 
along with those of Adansonia digitata, are boiled and eaten, and 
the seeds are eaten roasted. The pulp of the fruit macerated 
in water is considered to be depurative, cooling, and febrifuge ; 
it is applied to the head in headache caused by insolation and 
to burns: roasted in ashes it is mildly purgative and diuretic, 
according to P. Labat; in tho Antilles, Chevalier has recom¬ 
mended it in dropsies. 

Description. —Fruit ovoid or nearly round, with a hard, 
green, woody shell; very variable in size. It is filled with a 
white, slightly acid pulp,, in which are contained the flattened,* 
somewhat coniform seeds. 

Chemical composition .—A chemical examination of the fresh 
fruit pulp yielded a new organic acid, crystallizing in plates, 
to which the name crescentic acid’ has been given. It was 
obtained by exhausting with water an alcoholic extract of 
the pulp, x treating the aqueous solution with lead acetate* 
suspending the lead precipitate in water and decomposing and 
IIJ.-* 
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removing the lead, then evaporating to a syrupy consistence and 
leaving It to crystallize in a cool place. Besides crescentic acid, 
there were found tartaric, citric and tannic acids, two resins, a 
hitter and an aromatic extractive substance, and a colouring 
matter that appeared to resemble indigo. ( Peckolt, Pharm. 
Rundschau, AUtg* 1884; Year Book of Pharm., 1886, p. 168.) 
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SESAMUM INDICUM, DC. 

Fig —Wight Hl.,t. 163; Hot. Mag., t. 1688; Bentl. and 
Trim., 1. 198. Sesame {Eng.), Sesame de Flnde (Fr.). 

Hab.— Throughout the warmer parts of India, cultivated. 
The leaves, seeds and oil. 

Vernacular .—Til (Hind., Bemj .), Ellu (Tam.), Nuvvulu 
(Tel.), Ellu, Kirellu (Mol.), Yellu (Can.), Mothetil (Afar.), Tul 
(Guz.). 

History, Uses, &C. —In Hindu mythology Sesamum 
seed is symbolic of immortality. According to the “Brahma- 
purana," Tila was created by Yama, the “ king of death/' after 
prolonged penance. The Grihyasutra of Asvalayana directs 
that in funeral ceremonies in honour of the dead, Sesamum 
seeds be placed in the three sacrificial vessels con tainin g Kusa 
grass and holy water, with the following prayer : "0 Tila, 
sacred to Soma, created by the gods during the Gosava (the 
cow-sacrifice, not now permitted), used by the ancients in 
sacrifice, gladden the dead, these worlds and us!" Sesamum 
seeds with rice and honey are used in preparing the funereal 
cakes called Pindas, which are offered to the Manes in the 
Sraddh ceremony by the Sapindas “or relations" of the 
deceased. 

Ou certain festivals six acts are performed with Se samum 
*edf, as an expiatory ceremony 0 f great efficacy, by which* th6 
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Hindus hope to obtain delivery iron* tht, poverty, and other 
evils, and secure a place in IndraV heaven. These acts are, 
(ilodvarth “ bathing in water containing, the seeds” ; tilmnayi , 
“ anointing the body with the pounded seeds tUahomt; u making 
a burnt offering of the, seeds'* 4 Jifaprada, “ offerings the seeds to 
the dead”; tilabhvj, “eating the seeds”; and tilav&pi, ‘‘throwing 
out the seeds.” Wate^ and Sesamum seeds are offered to the 
Manes of the deceased. In the first act of Sakuntala this prac¬ 
tice (called Til-anjli) is alluded to by the anchorite’s daughter 
in love with King Dushyanta, when she tells her companions 
that if they do not give their assistance, they will soon have to 
offer her water and Sesamum seeds. ( De Oubernatis.) In 
proyerbial language a grain of Sqsamum signifies the least quan¬ 
tity of anything— Til chor so bajjar chor } “who steals a grain 
will steal a sack ” ; Til til ka hisab } “ to exact the uttermost 
farthing,” 

A worthless person is compared to wild Sesamum (Jartila, 
Sans.) which yields no oil— In tilon men tel nahin , “thereis no 
good in him.” Dutt remarks:—“ The word Taila, the Sanskrit 
for od, is derived fromTila; it would therefore seem that Sesa¬ 
mum oil was one of the first, if not the first oil manufactured 
from oil-seeds by the 'ancient Hindus. The Bhavaprakasa 
describes three varieties of Til seeds, namely, black, .white, and 
red. Of these the black is regarded as the best suited for 
medicinal use j it yields also the largest quantity of oil. White 
Til is of intermediate quality. Til of red or other colours is said 
to be inferior and unfit for medicinal use. Sesamum seeds are 
used as an article of diet, being /made into confectionery with 
sugar or ground into meal. Sesamum oil forms the basis of most 
of the fragrant or scented oils, used bv the natives for inunction 
before bathing, and of the medicated oils prepared with various 
vegetable drugs. It is preferred for these purposes from the 
circumstance of its being little liable to turn rancid or thick, and 
from its possessing no strpng taste or odour of its own. Sesa¬ 
mum seeds are considered emollient, nourishing, tonic, diuretic, 
and lactagogue. They are said tb be especially serviceable in 
piles, by regulating the bowels and removing constipation. A 
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poultice made of the seeds is applied to ulcers. Both the seeds 
and the oil are used as demulcents in dysentery and urinary 
diseases in. combination with, other medicines of their class.” 

( Mat. Med. of the Hindus , p. 216.) 

Mahometan- writers describe the seed under the Arabic name 
of Simsim. In Africa it is called Juljultin,* and in Persia Kun- 
|ad. The Mahometan bakers always sprinkle the seeds upon 
tiheir bread, the Sweetmeat-makers mix them with their sweets. 
The followpg P^Ihi streot-cry indicates the nmnerties attribut¬ 
ed to them by the latter class of people: 

“ Til, tikbur, till, dan a, 

Ghi, shakkar men satia, 

Kbie buddha, boe iavana.” 

Sesamum, tiktnir, and linseed, 

Butter and sugar, poppy seed, 

Old jnen it makes quite young with speed.'* (Fallon.) 

The oil, which is called in Arabic Duhn-el-hal, is used for the 
same purpose as olive oil is in Europe, Sesamum is considered 
fattening, emollient, and laxative. In decoction it is said 1° 
be emmenagoguo; the same preparation sweetened with sugar 
iis prescribed in cough; a compound decootion with linseed 
is used as an aphrodisiac; a piaster made of the ground seeds 
is applied to burns, scalds, &c.; a lotion made from the leaves 
is used as a hair-wash, and is supposed to promote the growth 
of the h«ir and make it black; a decoction of the root is said 
'to have the same properties; a powder made from the 
roasted and decorticated seed is called Kahishi in Arabic and 

That_which‘ is (a thing) great in estimation. (Ibn 

A Had in Tij-el-Artis.) 

(2nd) Tie fruit of Ooriaoder. (Sihib, Mughrib, Kiritis.) 

(3rd) "tttsQifia, (Sihih, Es-Zamakhsheri, •Mughrib, Tij-el-Artia.V" 
Sesame ini its busk before it it reaped* (Sihili.) The grain of Sesamtft 
(Ktimtis.) 

(4fth)*~ The heart’s core, ftane, Madd-el-Kamus. The name Simsim is 
g^ied by the Arabs in tfcepresent day to 8. indicia* but formerly signi¬ 
fied tie geed of another plant sailed by the Persians Jilbahong and 
Zardkkdt/wL baying pnrgstire properties like hellebore. 
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Arwah-r-Kunjad in Persian; it is 4 used as an emollient! both 
externally and internally. 

Sesamum (tn'io-apov) is frequently flfentioned bjr Greek and 
Latin authors. Lucian ( Pise . 41) speaks of a arjaafufa n\a\ovs : 
this was probably similar to the til ka k&du cA India. 

Sesame oil was an export from Sind to B&rofle, by way'of th* 
Red Sea, in the days of Pliny. In &e Middle Ages the plant 
was known as Suseman or Sempson, a corruption o 2 the Arabic 
Simsin or Sam aim. It is now called by Eufbpoans, both in 
India and Europe, Jinjili , Jua&olint €Hgert, Gengeli, or Qingelly , 
which appear to be corruptions of the wbrdJuljuMn. The oil is 
one of the most valuable of Indian vegetable oils ,* it keeps for 
a long time without becoming rancid, and is produced in large 
quantities in almost every part of the Peninsula. The following^ 
mode of preparation is described in the Jury reports of the 
Madras Exhibition:—“The method sometimes adopted is that 
of throwing the fresh seeds, without any cleansing process, 
into the common mill, and expressing in the usual way. ne 
oil thu becomes mixed with a large portion of the colouring 
matter of the epidermis of the sped, and is neither so pleasant to 
the eye nor so agreeable to the taste as that obtained by first 
repeatedly washing the seeds in cold water, or by boiling thedf 
for a short time, until the whole of the reddish-brown colour¬ 
ing matter is removed and the sepds have become perfectly 
white. They are then dried in tho sun, and the oil expressed 
as usual. The process yields from 40 to 44 per cent, of a very 
pale straw-coloured sweet-smelling oil, an excellent substitute 
for olive oil.” 

Hydraulic presses are now in use in the more civilized parts 
of India for extracting the oil, but have as yet by no means 
superseded the native oil mill. 

Sesamum oil may be used for plaster-making, but it takes 
more oxide of lead than groundnut oil, and does not make so 
light-coloured or so hard a plaster. After a prolonged trial at 
the Government Medical Store Department in Bombay, its use 
was abandoned in favour of the latter oil for the following 
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reasons:—The rolls of Sesame oil plaster soften in hot weather. 
The plaster has a disagreeable odour. It darkens in colour 
when kept for any time. For liniments and ointments, except 
Ung. Hydr. Nitratis, it appears to be a perfectly satisfactory 
substitute for olive oil. F. H. Alcock ( Pharm . Journ. [3], xv., 
282) recommends its'use in making Lin. Ammoniac B. P. Sesame 
or Benne leaves, preferably in the fresh state, are much used 
in America as a demulcent in disorders of the bowels; they 
yield an abundant mucilage. 

Description. —Annual, 2 to 3 feet; leaves opposite or 
upper ones alternate, ovate, oblong or lanceolate, the lower ones 
often 3-lobed, or 3-divided, featter-uerved ; at the base of the 
peduncles are remarkable yellow glands ; flowers solitary in the 
axils, resembling those of the fox-glove, from dirty white to 
rose-coloured, capsule velvetty and pubescent, mucronate, at 
first 2-celled, afterwards 4-celled; seeds numerous, without 
wings, ovoid, flat, white, brown, or black, rather smaller than 
linseed. 

Chemical composition .—The following table shows the relative 
composition of the brown or Levantine, and yellowish or Indian, 
seeds :■— 



Levantine. 

Indian. 

Oil. 


50-84 

Organic matter. 

.30-95 

35-25 

Ash . 


0-85 

Water . 

;.3-90 

7-OC 


the albuminoids being equal to 21*42 and 22*30 per cent, 
respectively in the two varieties. 

In the manufacture of the oil the seeds are generally 
pressed three times: twice cold and the third time warm. In 
Calcutta, where the seeds are only pressed twice, the average 
yield is— 

1st pressing jf fine oil.36 per cent. 

2 nd „ „ ordinary oil.11 „ 
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The oil-cake has the following composition:— 

Water...—. 8*25 

Fat .. 7*63 

ffen-mirogenons matter...... 40*90 

Albnmenoids containing 5*25 

per cent, nitrogen «.... 32*82 

Ash .. 10*40 (BrannL) 

For farther information on Sesame oil we would refer 
the reader to Yol. II. of Allen’s Commercial Organic Analysis, 
and to Brannt’s work on Oils and Fats The authors of the 
Pharmacographia say :—“ The oil is a mixture of olein, stearin, 
and other compounds of glycerin with acids of the fatty series. 
We prepared with it in the usual way a lead plaster, and treated 
the latter with ether in order to remove the oleate of lead. 
The solution was then decomposed by sulphuretted hydrogen 
evaporated and exposed to hyponitric vapours. By this process 
we obtained 72*6 per cent, of Elaidic acid. The specimen of 
Sesame oil prepared by ourselves, consequently, contained 76*0 
per cent, of olein, inasmuch as it must be supposed to be present 
in the form of triolein. In commercial oils the amount of 
olein is certainly not constant. 

“ As to the solid part of the oil, we succeeded in removing 
fatty acids, freely melting after repeated crystallizations at 
67® C., which may consist of stearic acid mixed with one or 
more of the allied homologous acids as palmitic and myristic. 
By precipitating with acetate of magnesium, as proposed by 
Heintz, we finally isolated acids melting at 52*5 to 53°, 62 to 
63°, and 69*2° 0., which correspond to myristic, palmitic, and 
stearic acids. 

“ The small proportion of solid, matter which separates from 
the oil on congelation cannot be removed by pressure, for o\en 
at many degrees below the freezing point it remains as a soft 
magma; in this respect Sesame oil differs from, that of olive. 

“ Sesame oil contains an extremely small quantity of a sub¬ 
stance, perhaps resinoid, which has not yet|been isolated. It 
may be obtained in solution by repeatedly shaking five volumes 
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of the oil with one of glacial acetic acid. If a cold mixture 
of equal weights of sulphuric and nitric acids is added in like 
volume, the acetic solution acquires a greenish yellow hue. 
The same experiment being made with spirit of wine substi¬ 
tuted for acetic acid, the mixture assumes a hffceeolour, quickly 
changing to greenish yellow. The oiL itself being gently 
shaken with sulphuric and nitric acids takes «a line green hue, 
as shown in 1852 by Behrens, who at the same time pointed 
out that no other oil exhibits this reaction. It takes place 
even with the bleached and perfectly colourless oil. Sesame oil 
added to other oils, if to a larger extent than 10 per cent., may 
be recognised by this test. The reaction ought to be observed 
with small quantities, say 1 gram, of the oil and 1 gram, of 
the acid mixture previously cooled.” 

J. F. Tocher recommends the use of hydrochloric acid with a 
little pyrogallol for detecting the presence of Sesame oil; 
14 parts of the acid and 1 part of pyrogallol are to be placed 
with an equal proportion of the oil to be tested in a test tube, 
which is corked and well shaken. The tube is then to be. allowed 
to stand for five minutes, when, the upper layer of oil having 
been removed by a pipette, the acid solution is boiled for five 
minutes. If Sesame oil is present, it will show a purple colour 
when viewed by transmitted light, and a blue colour by reflect¬ 
ed light; the latter colour is best observed when the fluid is 
poured into a porcelain capsule. After a time a slight blue 
precipitate is thrown down, Olive oil tested with.this re-agent 
afforded a faint yellowish colour, almond, groundnut and rapo 
oils no colour, and cotton-seed oil a very pale red. An admixr 
ture of 1 to 2 per cent, of Sesame oil with olive oil may thus be 
detected. 

The substance obtained by Fluckiger on shaking Sesame oil 
with acetic acid has also been investigated by Tocher; he found 
it to be best obtained by using 7 volumes of acetic acid to 10 
volumes of oil* Alter removal of the acid a brown transparent 
gelatinous residue was left, which, upon agitation with weak 
potash solution and rest for twelve hours, afforded a deposit, 
which, after being well washed with distilled, water, was boiled 
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with hydrochloric acid, collected on a filter, thoroughly Washed 
to free It from acid, and dried .over a water, bath It was then 
soluble in alcohol and crystallised on cooling from its alcoholie 
solution in long needles melting at 117—.118° C. The needles 
were solubleln*benzene, oil of turpentine, bisulphide of carbon, 
chloroform,, and glacial acetic acid, but insoluble in water, alk%e 
line solutions, and hydrochloric acid. They were neutral to 
test paper, and gave no colour reaction with the hydrochloric 
acid and pyrogallol solution, showing that this reaction is due 
to another principle iD the oil which has not'vet been isolated. 
( Pharm . Jdum., Jan. 24th, 189JU} 

Sesame oil extracted by ether has a sp. gr. of 0'919 at 23° C. 

Commerce. —Sesamum is commonly cultivated in India; there 
are two varieties, the black-seeded and the white*seeded; the 
former being generally known as til, and the latter as tilt. 
Til ripens rather later than tilt, and is more commonly grown, 
mixed with higlf crops, such as Sorghum vulgare , while till does 
best when mixed with cotton. TM oil is preferred of the two 
for human consumption. (Duthie and Fuller.) 

The quantity of seed shipped from British India in the year 
1871-72 was 565,854 cwts., of which France took no less than 
495,414 cwts. In 1881-82, the exports from Bombay alone 
were 994,120 cwts., valued at Its. 64,84,475. France continued 
to take about 4-6ihst)f the total exports. Besides this, 105,344 
gals, of oil, value Rs. 1,12,122, were exported to Er stern ports. 
In 1884-8.5, the exports from the whole of India were 2,654 
thousand cwts., and in 1887-88, 137 thousand tons, but in 
1888-89 the exports fell to 77 thousand tons. This fall was 
probably due to an unfavourable season. No statistics of the 
consumption of the oji in India are available. It must be 
enormous, as Sesame oil is the food oil of all who can afford it. 

PEDALIUM MUREX, Linn, 

Fig.— Bunn. FI. Ind ., t. 45,/. 2; Gdrta. Fntrf . /. 58; 

Wight i<*> t. 1615; Rheede Hort. Mai. x., 72. 

Hab. _Deccan Peninsula, Ceylon. The leaves and fruit. 

III.—6 



34 


FEDALINE&. 


Vernacular. —Bara-gokhru (Hind., Beng.), Peru-nerunji 
(Tam.), Pedda-palleru (Tel), Kdttu-nerinnil (Mai.), Anne- 
galu-gida (Can.), Kadva-gokhru (Ouz) % Karonta,Ubha-gokhEu.' 
Malvirgokhni (Mar.). 

HiStQry, Uses, &C.~This plant does not appear to 
have been used medicinally by the ancient Hindus, nor do 
we know of any Sanskrit name for it. It is supposed by 
Dr. Moodin Sheriff to be the Farld-buti (herb Farid), the.plant 
upon which Shaik Farfd-ed-dfcn Shakar Ganj,* a Mahometan 
ascetic and poet, sustained life while he acquired the everlasting 
treasure of knowledge (Ganjd-la-yasal-i-maarif). The follow¬ 
ing quatrain is attributed to him :— 

Shabrust keh khun-i-dil-i-ghnnmak narikht. | 

Ruzi neli keh ahru-i-man p£k narikht, || 

Yak sharbat-i-abikhuah nakhtirdam hameh *umr. | 

Kan iiiz z’rah-i-dldeh bar kh&k nariklifc. || 

By night I am consumed with grief, 

By day I am overwhelmed with shame, 

No drop of sweet water passes my lips, 

But it pours in tears from my eyes. 

P. Murex is the Caca-mullu of Rheede, who states 'that the 
powdered leaves are given in two-drachm doses with milk and 
sugar in gonorrhoea and gonorrhoeal rheumatism. The fresh 
plant agitated in water or milk renders it gelatinous without 
materially altering its taste, colour or odour. This thickening 
disappears after some hours. A watery infusion of this kind 
sweetened with sugar is a favourite and excellent demulcent in 
acute gonorrhoea. The dried fruit ^is the Bara-gokhru or 
“ great Gokliru” of the shops, and a decoction of it is used 
when the fresh plant is not obtainable. In the Goncan a 
Paushtik, or “ strengthening medicine,” is made of the 

♦ Slmkarganj or “ sugar store. ,, Poison in his mouth became sugar— 
j! f JiJ$ j 1 jo 

His shrine is at Pak-pattan, or the Ferry of the Pure; he died A. H. 664, 
ninetyTf.ve years of age. Pak-pattan is in the Panjdb, between Bahwalpur 
aud Firuzpur, ni the Sutlej * Valley. 
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powdered fruit with ghi, sugar, and spices; it is taken with 
milk. 

Dr. Emerson has,observed that the juice is used as a local 
application to aphthae. 

P. Murex must not be confounded with* the great Gokhru or 
Hasak of Mahometan medical writers, which is Xanthium 
Strumarium. 

European writerB upon Indian drugs boar efideztoe to the 
correctness of the native estimate, of the m&fittfnal. value of 
Gokhru, and it hasylately been introduced into European practice 
as a remedy for nocturnal seminal emissions, incontinence of 
urine and impotence. (Practitioner , XVII., 381.) It has been 
given in an infusion of 1 oz. of the fruit to 1 pint of boiling 

distilled water, this quantity being taken daily. 

/ 

Description'. —Aspreading, low succulent plant with oval, 
dentate, obtusely pointed leaves; pedicels axillary, 1-flowered, 
shorter than the petiole, 1 to 2, or more dark-brown glandular 
bodies situated near the axils; flowers yellow; tube of corolla 
about 1 inch long; fruit pendulous, about t an inch long, and 
£ inch in diameter at the base, 4-angled,, with a straight 
spine at the base of each angular ridge; above the spines is a 
narrow portion which is inserted into the 5-clawed calyx ; 
when dry the fruit is corky, it is divided into two cells; the 
seeds are elongated, narrow, and four in number. The young 
branches, petioles, under-surface of leaves and immature cap¬ 
sules have a frosted appearance, which is due to the presence of 
numerous small, sessile, brilliant, crystalline, 4 to 5-partite 
glands. The substance of the fruit consists, in great part, of 
dense fibro-vascular tissue, forming a kind of 4-winged nut; 
the corky part consists of delicate cejlular tissue; when fresh 
it is green and succulent. The fresh plant has a peculiar dis¬ 
agreeable musky odour. Simple agitation of the young 
branches in water, without any crushing, produces a viscid 
mucilage like white of egg. Wu find from experiment that 
the glandular crystalline bodies described above are the source 
of the mucilage ; if they are gently scraped from the under- 
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"surface oi me leaf and mixed with water, the viscidity is at 
once produced. Th& mucilage has a faint peculiar taste, but is 
not disagreeable. 

Chemical composition .—The fruits contain & greenish?coloured 
fat, a small quantity oi resin, and an alkaloid in th* alcoholic 
extract. The mucilage separated by water is precipitated by 
acetate of lead solution and alcohol, and in these respect? 
resembles the mucilage of gum arabic. The ash of the air- 
dried fruit am&ifhts to 5*43 per cent. 

Martynia diandra, uiox. Bot. Bep. 676, “tiger's claw ” 
or “devil’s claw,” is a native of Mexico, but has become quite 
naturalized in India, making its appearance on waste ground 
during the rainy season 

The plant is herbaceous, has large cordate leaves, and hand¬ 
some flowers like those of Sesame. The fruit is a green fleshy 
capsule which contains a hard* black, woody, wrinkled nut 
with two anterior books, ? aving something the appearance of a 
beetle. The natives liken it to a scorpion, hence the names 
Vinchu and ^ichhidd ; they suppose it to have a curative effect 
upon the sting of that reptile, the nut being rubbed down Vith 
water and applied to the injured part. It is sold in the shops. 


ACANTHACEiE. 

HYGROPHlLA SPINOSA. T. And. 

Fig. — Wight Ic., t. 4#> ; Rheede, Hoth Mai. ft., t. 45. 

Hab. —Throughout India, The plant and seeds. 

VernaculAr.-*' TfSlmakhira, T41makhana (Hind.), Euliakhctra 
(Ben/j.), Kolista, Kolsunda (Mar.), Ekharo (Guz.), Eulugolike, 
Kolavalike (Can.), Ninriulli (Tam.), Nirugobbi (Tel.), Vayal- 
chulli (Mai.). 

History, Uses, ifcc.-— ThisplantbearstheSanskrit names 
of Ikshura, Kshuru. Ikshugandha, and Kokilaksha, (i having 
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eyes like the Kokila, or Indian Cuckoo.” The blue flowers are 
used in the L&kholi ceremony, which is an of aring to Mahadeva 
of a lakh each (100,000) of the five grains ( ), and a lakh 

each of a number of different flowers. Counting these occupies 
the women of the house for about a month. As a lhedicine the 
Hindus consider H. spinosa to be cooling, diuretic, and strengthen¬ 
ing ; the root, seeds, and ashes of the plant are in general use, 
and are prescribed in hepatic obstruction with dropsy, rheuma¬ 
tism, and urinary affections. The seeds are one of the Pancha - 
vija y or “five seeds,” the others being those of Celastrus, Fenu¬ 
greek, Ajwan, and Cumin. There are, however, several other 
sets of five seeds. Mahometan writers mention the use of the 
plant for the same purposes, and also its external application in 
rheumatism, but they notice more especially the use of the seeds 
as an aphrodisiac given either with sugar, milk or wine in doses 
of from one to three dirhems. Ainslie, speaking of this plant, 
say:—“ This root, which has got its Tamoolname from growing 
near water, is supposed to have virtues similar to those of the 
Mooliie-vayr [Sotonum indicum, Linn.) already mentioned. The 
plant is the Bahel-schulli of Rheede, who tells us that on the 
Malabar Coast a decoction of the root is considered as diuretic 
and given in dropsical cases and gravelish affections; the dose 
is about half a teacupful twice daily. The species in ques¬ 
tion is a native of the Western Coast of India, whence the 
root is brought across the peninsula to the medicine bazars of 
the Carnatic, Our article is called Katu-irki by the Cingalese.” 

( Mat. Ind. ,* II. f p. 236.) In the Pharmacopoeia of India several 
European contributors bear testimony to the diuretic properties 
of the plant, but no mention is made of the use of the seeds as 
an aphrodisiac and diuretic. In Bombay they are very gener¬ 
ally used and are to be found in every druggist's shop. 

Description. —Roots often biennial, tapering, with numer¬ 
ous rootlets; stems herbaceous, ascending or erect, ramous, 
jointed, a little flattened, hairy, from 2 to 3 feet high; branches 
opposite, like the stem, and also nearly erect; leaves an exterior, 
opposite, sessile pair at each joint, within these and subalternate 
with the spines, several small ones in a verticel: all are linear- 
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lanceolate, margins often revolute, hairy, almost bristly, size 
various; spines 6 in each vertical, between the leaves and Bowers, 
awl-shaped, spreading and a little ‘recurved; flowers verticelled, 
numerous, sefcsile, large, of a bright blue; bracts lanceolate, 
margins and outside bristly; calyx of two pairs of nearly equal 
leaflets, clothed with soft hair; corol 2-lipped, lips nearly equal; 
upper 2-parted, with the division emarginate, the under one 
3-parted, with the division also emarginate, in the under a 
coloured body like a large oblong anther; filaments connected 
at the base, second pair larger than usual in the genus; anthers 
sagittate; stigma subulate, involute, with a fissure on the upper 
side. (.Roxb .) The seeds are small and tiattish, of irregular form 
and brown colour, the largest of nn inch long and broad. 
When placed in the mouth they immediately become coated 
wifcn a large quantity of extremely tenacious mucilage, which 
adheres to the tongue and palate and is of rathe* agreeable 
flavour. 

Microscopic structure .—When a section of the seed is placed 
under the microscope with a drop of water the development of 
the mucus may be observed. It appears to spring in filaments 
from the columnar cells of the testa; these spread rapidly in 
every direction and form a network which resembles the growth 
of some of the lower forms of algae; it does not dissolve when 
much water is added. 

Chemical composition .— The roots with the lower portion of 
the stems were mr-dried, contused, and exhausted with 80 per 
cent, alcohol. On concentrating the tincture, white cauliflower¬ 
like masses senarated. After the whole of the alcohol had been 
evaporated off, the extract, which had a very strong acid 
reaction, was .mixed with water and agitated with petroleum 
ether, then with ether, and finally, after having been 
rendered alkaline, re-agitated with ether. The petroleum ether 
solution on evaporation left a crystalline residue, partly in 
the form of white cauliflower-likc nodules, and a crystalline 
ueposit on the, sides of the dish. Examined microscopically 
both the nodules and the deposit were seen to consist of 
rod-shaped crystals. After repeated crystallization from 
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alcohol, and pressing the crystals between blotting paper, by 
which much colouring matter and a trace of oil was separated, 
the residue, which was nearly white, possessed the following 
properties:—On being heated between watch-glasses it melted 
into an amber-coloured fluid, and after the lapse of some hours 
the glasses were filled with a white, wool-like sublimate. In 
water the principle was insoluble, and it was not acted upon by 
ammonia or dilute sodium hydrate. In concentrated sulphuric * 
acid it dissolved with a yellow coloration, and on dilution the 
solution became milky. On gently heating the sulphuric acid 
solution and then diluting with water, a pinkish turbid fluid 
resulted; when chloroform was agitated with.this fluid it 
became coloured either pink, violet, greenish or even blue, the 
tint appearing to depend on the degree of heat applied to the acid 
solution before dilution with water. The principle dissolved 
in chloroform, and the solution when agitated with an equal 
volume of concentrated sulphuric acid, failed to give the colour 
reaction in the chloroform layer for cholesterin, but the sulphuric 
acid stratum exhibited a very marked green fluorescence. 

Evaporated to dryness with nitric acid a yellow residue was 
left, which, on the addition of ammonia, became of an orange- 
yellow colour, but without any trace of redness. When the 
solid principle was evaporated to-dryness with HC1 and ferric 
chloride, it was difficult to say what colour the residue was. 
The test, however, applied as described by C. F.orti (Stay, Spentn • 
Agri. Ital. 18, 580), by first dissolving the principle in chloro¬ 
form, adding a little strong ferric chloride and concentrated 
hydrochloric acid, and evaporating to dryness, left a dark- 
coloured residue; this, when dry and cold, was treated with 
chloroform and gently warmed, when a fine violet-coloured 
solution was afforded. The acid ethereal extract contained 
yellow colouring matter and possessed an aromatic odour. The 
alkaline ethereal extract contained a principle which afforded in 
a marked degree alkaloidal reactions, but we failed to obtain 
any special colour tests. 

The seeds are glutinous, besides being mucilaginous. They 
contain 4*92 per cent, of nitrogen, which is equivalent! to 31*14 
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per cent, of albuminoids, traces ot an alkaloid*-and 23 per cent, 
of a yellow fixed oil. The mucilage is not affected by ferric 
chlonoe, plumbic acetate, c r by two volumes of alcohol. 

Commerce ^The seeds are kept by all druggists. Value Rs. 6 
per maund of 37£ lbs. The root is an article of commerce in 
Southern xndia; elsewhere it is generally supplied by the 
herbalists. 

Several species of Strobilanthes yield stems as thick as a 
walking-stick and quite straight, which are used, like bamboos, 
in the construction pf mud walls and fences. The aromatic 
flower spikes of some of these plants are used as a rustic 
medicine by the natives. The bark of S. callows, Nees, with an 
equal quantity of Undi bark (Calophyllum inophyllum ), is used 
in Western India as a fomentation in tenesmus; the bark-juice, 
with an equal quantity of Maka-juice (Eclipta alba), boiled to 
one-half, is mixed with old Sesamum oil, a few peppercorns 
and ginger, heated and applied in parotitis; equal parts of th£ 
juice of the.flowers and of those ot Randia dametorum are used' 
as an application to bruises. 

The flower spikes of this plant resemble hops in shape and 
size, and are covered with a viscid resinous exudation called Mil , 
having a musky and resinous odour. 

BLEPHARIS EDULIS, Pen. 

Fig. — Bunn . FI. Lid ., t. 42; I)dik FI. sFg. } t. 33,/. 3. 

Hab. —Punjab, Sind, Persia. The seeds. 

Vernacular .—Utanjan ( Lid. Bazars). 

History, Uses, &C. —Under the local name of Utanjan 
and the Persian name Anjurah, an Acanthaceous seed is sold in 
the Indian bazars. From an examination of the capsules 
which are sometimes found mixed with the seeds, there would 
appear to be little doubt that they are those of the plant placed 
at the head of this article. Utanjan is a standard native remeejy 
and is universally kept in the druggists’ shops. The author of 
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the Makh/an - of- A tfwif/a (article Anjurah) gives us the follow¬ 
ing account of it, from which it would appear that the true 
Anjurali is the Urtuui prima of Matthiolus ( II. pilulifera, 
Linn.),* trad that the seeds now in use in India have somehow 
come to take the place of the genuine article. Ife says:— 
** Anjurah is a Persian word ; it is the Kariz of the Arabs, the 
Kurnah of Shiraz, the Kajit of the Turks, the Utanjan of the 
Indians, the Urtikparim of Latin writers, and the Harkitah of 
Oilan. Tlio plant lias numerous serrate leaves, which are armed 
with prickles, the stem is still more prickly ; when it comes in 
contact with the body it causes redness, burning, and itching. 
The flowers are yellow. The seeds smooth and shining, flattened, 
of a brownish colour, larger than those of Bcsamum, and alto¬ 
gether not unlike linseed. They are the officinal part, and -if 
good should be heavy and of a brown colour.” Medicinally 
they arc considered to be attenuunt, resolvent, diuretic, aphro¬ 
disiac, expectorant, and dcobstmenfc.t 

Description. —The Utanjan of the Indian shops consists 
of the seeds mixed witli a variable proportion of broken pieces 
of the capsule and a few entire fruits. The latter are mitre- 
shaped, about t 3 o of an inch long and broad, laterally 
compressed, sides furrowed, surface polished; of a chestnut, 
colour; capsule 2-ccllcd, 2-seedcd; seeds heart-shaped, flat, 
covered with long, coarse hairs; when soaked in water the hairs 
disintegrate and produce a largo quantity of viscid mucilage. 

Microscopic structure .—Each hair is made up of several 
columnar cells, each of which contains a spiral fibre/ which 
upon the solution of the coll wall uncoils and imparts an 
unusual stringiness to* the mucilage. 

Chemical composition .—The bitter principle of the seeds is a 
white crystalline body soluble in water, amylic and othylic 
alcohol, but insoluble in ether and potroleum ether. It gives 

# The Roman Nettle, Uriica prima , Matth Valgr. v. 2, 46ft. It ha* 
brown polished seeds. 

fConf. Dios, ir., 80. ioicuXt'^f, also Galen ; they recommend it as 
aa expectorant. 

III.—0 
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a reddish colour with sulphuric acid, green at the margin if 
impure/: and is best distinguished by the fine violet colour its 
solutions impart when brought into contacts with ferric salts. 
With H 2 S0 4 and K 2 CR a 0 7 an agreeable odour of salicylous 
acid is evolved. It is associated toth a substance which 
reduces Fehling’s solution. Another white crystalline principle 
is present in the seeds which is not bitter, and does not give 
colour reactions with sulphuric acid and ferric salts. The 
"latter crystals melted on the surface of heated mercury at 225°, 
The aqueous extract of the seeds contained much mucilage and 
vegetable albumen. The ash amounted to 7*1 per cent. 

Commerce .—Utanjan is imported into Bombay from Egypt. 
Value Rs. 1£ per lb. In Sind. and Northern India it is collected 
locally. 


ACANTHUS ILICIFOLIUS, Linn. 

l?ig.-—Rheedc, llori. Mai. tY., t. 48. # Holly-leaved Acanthus 
(Eng.). 

Hab.—Sea Coasts of Malabar, Ceylon, and the Sunder- 
bunds. The plant and root. 

Vernacular .—Hdrktfchkanta ( Hind ., Beng.\ Mdrindi ^Jfu/*.), 
Moranna ( Ooa .), Paina-schulli (Mai.). 

History, Uses, &C •—Roxburgh states that the Sanskrit 
name of this plant is Harikasa, but we cannot find any plant 
bearing this name mentioned by Hindu medical writers. 

Ainslie calls the plant “ Holly-leaved Acanthus,and says 
that Rhoede mentions the use of the tender shoots and leaves 
ground small and, soaked in water as an application to snake¬ 
bites. Bontius commends its expectorant qualities. It is a 
plant in great request among the Siamese and Cocbin-Chinese, 
and is called by the latter Cay-o-rc, who consider the roots to be 
cordial and attenuant, and useful in paralysis and asthma. 
(Flora, Cochin Chin ,, Vol. II., p. 375.) In the Cancan a decoc¬ 
tion of the plant with sugar-candy and cumin is given in 
dyspepsia with acid eructations. In Goa the leaves which 
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abound iu mucilage, are used as an emollient fomentation in 
rheumatism and neuralgia. 

Description. —A common shrub in and on the edges of 
salt or brackish lakes, marshes, &c. Roots ramous, stems many, 
erect; branches few, bark smooth; prickles stipulary, four-fold, 
ahort, but very sharp. Leaves opposite, short-petioled, oblong, 
scolloped, waved, spinous, dentate, polished on both sides, 
of a firm texture, from four to six inches long, and about two 
broad. Spikes generally terminal, sometimes axillary, .erect. 
Flowers solitary,, opposite, large, blue, inodorous. Capsule 
oblong, ovate, smooth, size of an acorn, 2-celled,. 2-valved, 
•Seeds two in each cell, obliquely cordate, compressed. 
(Roxburgh). 

Chemical competition. —The powdered leaves yielded to ether 
a quantity of fatty matter coloured strongly with chlorophyll 
and some soft resins. Alcohol removed more resin, an organic 
acid, and a bitter alkaloid. The alkaloid gave a reddish-brown 
colour with sulphuric acid, and was precipitated from its 
solutions by the usual reagents, including the volatile and fixed 
alkalies. Some soluble saline matter was present in the 
extracts of the leaves, and contributed largely to the 16*4 per 
cent, of total ash obtained from the air-dried leaves. 

BARLERIA PRIONITIS, Linn. 

Fig. — Rheede, Hod. Hal. ix„ t. 41; Wight Ic., 452 ; Rtun jjk ., 
Herb. Amb. vii., 13. 

Hab. —Topical India. The plant. 

Vernacular. —Jhinti, Katsareya (Hind.), Kantajati (Beny.), 
Vajradanti, Kalsunda, Pivala-kor&nta (Mar.), Shemmulli, Vara- 
mulli (Tam.), Mdlu-govinda ( Tel.), Kanta-shelio (Guz.), Goratige, 
Gorati (Can.). 

History. Uses, &C. —This small shrub is the Kuranta, 
Kuruvaka or Kuravaka of the Hindu poets, who compare its 
yellow flowers to a flash of lightning. In the Gita Govinda the 
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j ea lous Rudhtt pictures to herself the absent Han binding them 
in the floating locks of the Gopis. Other Sanskrit names are 
Amlana, Pitajliinta, Mahasaha, and Kuruntaka. Though not 
mentioned, in tlic Nighantas, its medicinal .properties appear to 
be very generally known; it is the Coletta Veetla of Rhecde, 
and the Ilyntrix frutvx of Rumphius. 

The natives apply the juice of the leaves to thoir feet in the 
rainy season to hardon them, and thus prevent tho maceration 
and cracking of the sole which would otherwise occur. Ainslie 
says that the juice of tho leaves, which is slightly bitter and 
acid, is a favourite medicine of the Hindus of Lower India in 
those catarrhal affections of children which are accompanied 
with fever and much phlegm ; it is generally administered in a 
little honey or sugar and water in the quantity of two table- 
spoonfuls twice daily. (Materia Indica , II., p. 370.) 

In thi Gone,*iii the driod hark is given in whooping cough, 
and 2 toMfc of the juice of the fresh bark with rnilk in anasarca. 
Dr. Bidio observes that it actsas a diaphoretic and exjiect- 
orant. 

A paste is made of the root which is applied to disperse Isn’ls 
and glandular swellings, and a medicated oil, made by boiling 
the leaves ami stems with sweot oil until all tho water has been 
driven oil', is used as a cleansing application to wounds. 

Description. — Rl,eui short, erect; branches numerous, 
Opposite, erect, round, smooth ; the whole plant two or three 
feet high. Thorns axillary, generally about four, straight, 
slender, sharp. Leaves opj>ositc, decussate, short-pctiolcd, 
oblong, somewhat waved, lime ron a to, smooth. Flowers axillary, 
generally solitary, sessile, large, yellow. Capsule conical, 
2-scedcd, one seed in each cell. Root woody, perennial, with 
numerous lateral rigid rootlets. 

Chemical cvmpoxMon .— With the exception of the large amount 
of a neutrai and acid resin soluble in light petroleum other, 
nothing of pecial interest was detected: there was no trace of 
..any alkaloids I principle. 
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Barleria noctiflora, Linn. Dr. Mootooswamy says 
that in Tan]ore a decoction of this plant is a good adjunct to 
and substitute for human milk. 

Tho following plant is classed by the natives along with the 
Barlerias, of which B. cristata and several other species apjfear 
to be included by the Sanskrit names Kuruntaka, Kuruvaka, 
and Artagala. In Hindi Jhinti is a kind of general name 
for these plants, and in Marathi Koranta and Aboli. 

Crossandra undulsefolia, 8aUsh.Bot.dfag. 2180; 
Wight Ic., t. 401; Rhcedv, Ilort. Mai . it., 62, is a native of the 
1 )occan Peninsula and Ceylon, and is much cultivated about 
Hindu temples in other parts of India, probably on account 
of the colour of the flowers, which is like that of the dress of the 
Bhikshu or penitent. The plant bears the synonym of Priya- 
darsha, “pleasant to look at,” and the flowers arc much worn 
by Brahmin women in the hair. The capsules, which resemble 
grains of barley, are descrilied in tho Makhzan-H-Adtnya under 
the Arabic name of Asaba-cl-usul as highly aphrodisiac; they 
afford much amusement to children from their peculiarity of 
suddenly bursting with a crack when moistened and projecting 
their seeds. 

Daedalacanthus roseus, T. And., a nativo of Western 
India, has tuberous, spindle-shaped roots, usually ten in 
number, as thick as a quill, several inches in length and covered 
by a dark-brown bark; loaves elliptic, glabrous, scabrous 
on the veins beneath; spikes axillary-peduncled, imbricated; 
bracts oval, somewhat wedge-shaped, acute, ciliated, with lung 
hairs, retie ul ately veined; tube of corolla very long and slender; 
flowers deep blue, turning bright red as they fade. The root 
boiled in milk is a popular remedy for leucorrhcca; dose one 
drachm. In the Southern Coucan it is given to pregnant cattle 
to promote the growth of the foetus. The Marathi rtainc is 
Dssamuli, “ having ten roots.” 

Neuracanthus spbanrostachyus, Dah. Hook. In. 
PL, t m , i8 a native of Western India. It is powdered and 
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made into a paste which is used to cure ringworm, and the roots 
are administered in that form of indigestion in whioh fatty or - 
saponaceous grape-like masses are observed in the stools. They 
resemble Serpentaria in appearance, but may he distinguished 
by the thick covering of white, silky hairs upon the root stock. 
The roots have hardly any taste. The Marathi name is 
Ghosvel. 

ANDROGRAPHIS PANICULATA, Meet. 

Fig.— Bentl. and Trim., t. 197 ; Wight Ic., t. 518; Rheede, 
Hort. Mai. ix., t, 56. 

Hab.— -Throughout India, wild or cultivated. The herb. 

Vernacular. —Kiryat (Hind.), Olen-kiraita (Mar.), Kdlmeg 
(Beng.), Shirat-kuchchi, Nila-vembu (Tam.), Nela-vemu (Tel ), 
Nila-veppa (Mai.), Nela-bevinagida (Can.), Kiry6to (Guz.). 

History, Uses, &C.—Concerning this plant, Dutt 
(Hindu Mat. Med., p. 216) states that there is some doubt 
regarding its Sanskrit name. He says.:—“A plant called 
Yavatiktd, with synonyms of Mahdtikta, Sankhini, &c., is said 
by soma to mean this herb, but the term Muhatikta, when 
occurring in Sanskrit prescriptions, is usually interpreted as 
Melia sempervirens, Sw.,* and Yavatikta has not been noted by me 
as having occurred in any prescription, so that I am inclined to 
think Andrograpbis paniculata was not used in Sanskrit medi¬ 
cine. The plant is well known in Bengal under the name of 
K61meg, and is the principal ingredient of a domestic medicine 
called Alui, which is given to.infants for the relief of griping, 
irregularity of the bowels, and loss of appetite;” It is prepared 
in the following manner:—Take equal parts of cumin, 
rdndhani (fruit of On rum Roxburghianum), aniseed, cloves, 
capsules of greater cardamoms, and pound them thoroughly with 
the expressed juice of the leaves of th? Kalmeg. The mass thus 
prepared is divided into small pills and dried in the sun. The 
dose is one pill rubbed down in human milk. 

* M. Astda’.-Jt, Lins. " 
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Both Hindu ««d Mahometan medical writers would appear 
to have oonfounded this drug with chiretta.* According to 
Forakahl, it ia common in Arabia, and is there called Wizr. 
(Forth. Flor. Aeg. Ar., Oil.) 

Moodin Sheriff points out that Cara Camrttm , the name given 
to this plant by Rheede, signifies “Black Strychnos;” he there¬ 
fore thinks it most be incorrect. 

Ainslie speaks of the plant as having been brought to the 
southern parts of the Indian Peninsula from the Isle of 
France. 

Fluckiger and Hanbury to their Pliarmaeographia point out 
that it has been wrongly supposed to be a constituent of the 
famous bitter tincture called by the Portuguese of India Droga 
atnara. In the Pharmacopoeia of India it has been made official, 
and directions for making a compound infusion-and compound 
tincture are given. Quite recently, under the name of Hakira, 
which appears to be a corruption of the Bengali' word aim or 
alci, a preparation of the drug has been advertised in England 
as a substitute for quinine. The herb is very commOn in shady 
situations as a weed of cultivation, and is much used by the natives 
as a domestic remedy for fever in combination with aromatics, 
especially with lemon-grass. The dose of the dried leaves is 
about ten grains combined with twenty grains of black pepper. 
In the Concan, Kirait, Ginger, and Dikamali are given in fever, 
and the fresh juice with black pepper, rock salt, and Asafoetida 
in colic. In the chronic febrile condition known as Barikiip, 
Kirait, Ginger, Picrorhiza root, wild dates, and Conessi bark are 
infused.and given with honey every morning. A. echioides, 
Nee*, is said to have similar medicinal properties; it is the 
Peetumha of Rheede (ix., 46), who says that the juice is 
given in fever. Haplanthus verticillaris, Nee*, and 
H. tentaculatus, Nee*, bear the name of K&a-kirait 
in Western India, and are used medicinally. The Hindi 
name for these two plants is Kaetula -and the Marathi 
JhAnhara. 

• The name Kbvai is loosely applied to many bitter drugs. 
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Description. —Annual, 1 to 3 feet; stem quadrangular, 
pointed, smooth; leavos opposite, on short petioles, lanceolate, 
entire upper surface dark-green and shining, under surface paler 
and finely granular : they vary much in size, but the larger are 
usually about 3 inches in length and 1 inch in breadth ; calyx 
deeply 0-clcft; corolla bilabiate; lips linear, reflected, upper 
one 3-toothe<l, lower one 2-tootbed; flowers remote, alternate, 
on long petioles, downy, rose-coloured, or white streaked with 
purple; capsules erect, somewhat cylindrical; seeds 3 to 4 in 
each; root fusiform, simple, woody, with numerous fine 
radicles. 

Chemical composition .—According to the aid hors of the 
Pharmacoyraphia :—“ The aqueous infusion of the herb exhibits 
a slight acid reaction and has an intensely hitter taste, which 
appears due to an indifferent, non-basie principle, for tint usual 
reagents do not iudieatc the presence of an alkaloid. Tunnic 
acid, on the other hand, produces an abundant precipitate, a 
compound of itself with the bitter principle. The infusion is 
but little altered by the salts of iron; it contains a considerable 
quantity of chloride of sodium.” 

Commerce .— A. paniculate is not an article of commerce, but 
the fresh plant is sold by the herbalists and gardeners. 


JUSTICIA. 

Several species of Justiciaare reputed to be medicinal among .,t 
the peasantry. 

Justicia Gendarussa, Linn., /., is the Vatekwii of 
Jilicedc (1Tort.. Mai , «?., t. 42), who says that the juice with 
mustard is ijsed as an emetic in asthma, and a bath of the leaves 
in rheumatism. According to Louvet, it is emetic and very 
efficient in the colic of children. In Ii&uuion it is called 
44 Gucrit petit colique” 

Description. —In gardens it is usually seen in a stunted 
form, as it is kept closely cut; the young shoots have a smooth 
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green or purple bark; from tbe joints, which are somewhat 
tumid, spring secondary shoots. Tin; leaves arc opposite, short 
peiiolod, lanceolar, obtuse, frequently a little seollojied, smooth; 
nerve and veins purple, or green, according to the variety, from 
ii to C inches long, and i to 1 inch broad ; spikes terminal, erect; 
flowert dirty white, spotted with purple. The odour of the 
plant when crushed is ferny, the taste peculiar, and not dis¬ 
agreeable. 

Justicia procumbens, Linn. Wight, /c., /. lftSO, a 

native of the South Deccan and Ceylon. [ IWu. —(xhati-pitpaprs 
Nereipoottic (Tam.)'] is a small plant, very abundant 
in tho rainy season. The whole herb is gathered when in flower 
and dried. It has a faintly bitter disagreeable taste, and is used 
as a substitute for Fumaria, tho true Pit-papra. According to 
Ainslie the juice of the leaves is squeezed into the eye in eases of 
ophthalmia (II. 240). 

Description. —Stem procumbent, diffuse; leave* lanceo¬ 
late-elliptic or rounded, glabrous or sparingly bairy; spikes 
compressed, slender; calycine segments lauccolato, membranous 
on tbe margin, minutely ciliated; bracts of the same shape and 
shorter llwn the calyx; flowers small, pale purple ; root slender, 
long, woody, straight, with numerous slender stems spreading 
from the crown. The bitterness of the plant is due to an 
alkflloid. 

JllSticia picta, Roxb. Rfteeil/', llorf. Mai . n\ t l. 00; Bot. 
May., t . 1870, a well-known garden shrub, is used medicinally 
in 1 lie same manner as AiUnitoda Va*i<n. The variegated variety 
is culled 'White Adul.sn,’ and tho dark-leaved kind 'Black 
Adulftu’; the first is, according to Rmnphius (vi„ 35), used 
pounded with the milk of tho cocoanut to reduce swellings. 
Lotirciro states that the leaves arc emollient and resolvent, and 
notices their use u$ a cataplasm to iuflamed breasts canned by 
obstruction to the flow of milk. 

Justicia Ecbolium, nowEcbolium Lirmeanum, 
Kvri Wall PI. Ax Rar w\ 9 t. 108, Bat Mug. ' 1847. j$aRmall 
til -7 
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shrub, the roots of which have a reputation in the Concan in 
jaundice and menorrhagia. Rhcede (ffort. Mai. /»., 20) notices 
the use of the whole plant in gouty affections and dysuria. 

Description. — Stems several, straight, jointed, and 
swelled above the joints; woody and round below, quadrangular 
and tender above; leaves elliptic-oblong, attenuated at both 
ends, pubescent, or glabrous; spikes terminal, tetragonal; bracts 
oval, quite entire, ciliated, mucronate, as long as the capsule; 
flowers azure-coloured ; capsule half an inch long, 2-seedod. 

ADHATODA VASICA, 

— Lam. Illi. 12,/. 1; Bot. Nay., t. 861; Griff. Ic. PI. 
As., t. 424; Rhcede Ilort . Mai. ix., t. 43. Malabar nut tree (-Eng.) 

‘Hab. —India, from the Punjab and Assam to Ceylon. The 
leaves, root, &id flowers. 

Vernacular. —Arusa, Rus, Bfmsa { Hind.), Add Isa (Mar.), 
Rakas (Bong.), Adiilso, Bansa (Guz.), Adutodai (Xam.\ Addas- 
araiu (Tel.), Ata-lotakam (Mai.), Ad6sala, Adusogo (Can.). 

History, Uses,^C.—This shrub has a considerable repu¬ 
tation all over Lidia os au expectorant and antispasmodic, and 
is largely prescribed in consumption and other chest affections 
attended with cough and hectic fever. Sanskrit writers call 
it V.i :ika, Vaneo, Vrisha, Sinha-mukhi “lion-mouthed” Sinha- 
parni <4 lion-loaved,” and Atarnsha, Atarusha or Atardshaka, 
and diroct the fresh juice of the leaves to be given in dosos of one 
told (180 grs.), with the addition of honey and long pepper, in 
rough. Dull, in his Hindu Materia Medina, gives several com¬ 
pound preparations of the drug extracted from Sarangadhura 
and the Blmyaprakasn, and remarks that there is a saying that 
no man suffering from phthisis need despair as long as the 
Vasaka plant exists. In the Nighsintas it is described as 
removing phlegm, bile, and impurities of the-blood, a remedy for 
asthma, cough, fever, vomiting, gonorrhoea, leprosy, and 
phthisis. Persian writers upon Indian Materia Medica notice 
the plant under its Hindustani name of Arrian. The author of 
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the Nttkhzun-el-Athciya describes it correctly, and says that the 
wood is used to make toothpicks and gunpowder. Medicinally 
the flowers arc useful in hectic, heat of blood, and gonorrhoea, 
the root in cough, asthma, febrile disturbances, and gonorrhoea; 
the fruit is sometimes hung round the necks of children to 
keep them from catching cold. Ainslie states that ° In 
Ceylon, the Malabar nut tree is said to grow to the height of 
fourteen or fifteen feet, and is there called Wanapula. The 
flowers, leaves, and loot, but especially the first, are supposed to 
possess unti.spasmodic qualities; and arc prescribed in certain 
cases of asthma, and to prevent the return of rigor in intermit¬ 
tent fever; thoy arc bitterish and sub-aromatic, and are adminis¬ 
tered in infusion and elect uary. In the last mentioned form 
the flowers are given to the quantity of about a tca-poonful 
twice daily/* (Mat. Ind. , II., p. 3.) Roxburgh remarks that 
the wood is well fitted for making charcoal for gunpowder. 
Strong testimony iu fa your of the remedial properties of the 
drug was furnished to the authors of the P/tanuacoprei i of India 
by Drs. Jackson and Dutt, who employed it with marked 
success in chronic bronchitis, asthma, and other pulmonary 
and catarrhal affections. Cases illustrative of its effects in 
catarrh, bronchitis, and phthisis have been published by Mr. O. 
0. Dutt. ( Indian Annals of Med . Sci., 1800, Vol. X., p. 156.) 
In Bengal the leaves are smoked iu asthma; good evidence of 
their value when thus used has been collected by* l)r. G. AVatt 
ill the “Diet* of the Economic Products of India.*’ . Dr. Watt has 
also brought to notice the use of Adhatoda leaves in rice cul¬ 
tivation in the Sutlej Valley. The fresh leaves are scattered 
over recently flooded fields prepared for the rice crop, and the 
native cultivators say that thdy not only act as a manure, but 
also as a poison to kill the aquatic weeds that otherwise would 
injure the rice. Experiments- conducted by us shotf that the 
infusion acts upon the cells of these plants iu the same manner 
as certain chemical reagents, by contracting their contents and 
causing their disintegration; it also prgvqs poisonous to any 
animalcules, frogs, leeches, &c., present in the water; on the 
higher animals the leaves do not have this effect. 
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Description.—A small tree or large shrub, flowering 
in the cold season; trunk atraight; bark pretty smooth, ash- 
coJoured; branches sub-erect, with bark like that of the trunk, 
but smoother; leaves opposite, short petioled, broad lanceolar, 
long, taper-pointed, smooth on both sides, about 5 to 6 inches 
long and 1£ broad; spikes from the exterior axils, solitary, 
long-peduuclod, tho whole end of the branehlet forming a leafy 
panicle, flower-bearing portion short, and covered with large 
bracts; flowers opposite, lafgc, white, with small ferruginous 
dots, the lower part of both lips streaked with purple; binds 
3-fold, opposite, J -flowered, exterior one of the throe, large, 
ovate, obscurely 5-nerved interior pair much smaller, end sub- 
lnnccokite, all are permauent; calyx 5-parted to the base, divi¬ 
sions nearly equal; corolla ringcut, tube short, throat ample, 
upper lip vaulted, emarginate, lower lip broad and deeply 
3-parted, both streaked with purple; filaments long, resting 
under the vault of the upper lip; anthers twin. ( lloxb .) 

Chemical composition. —The powdered leaves have a light 
green colour with a strong peculiar odour and a bitter taste. 
One of us has published the following repiort of a chemical 
examination: “ Soaked in water and then boiled, the powder 
afforded 31 per cent, of a reddish-brown extract having the 
charactoristic.properties of the leaves. Incinerated at alow ml 
heat 17 per cent, of ash was left. A remarkable alkalinity per¬ 
vaded the drug, which was noticeable in the cold aqueous infu¬ 
sion, in the distillate obtained by boiling with water, and in the 
fumes given off when burning; the leaves when smoked in a 
pipe produced no narcotic effect; the chief result of the smoking 
was the evolution of much ammoniacal vapour among other 
products of combustion, and to the inhalation of this vapour is 
probably duo the efficacy of the leaves in the relief of asthma 
A well-defined alkaloid appears to be the most important con¬ 
stituent; it constitutes the bitter principle, and to all intents 
and purposes is the active principle. It occurs in white trans¬ 
parent crystals belonging to the square prismatic feystem,with- 
out any odour, but with a decidedly bitter taste. It is soluble 
in water with an alkaline reaction, and in ether but more SO in 
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alcohol. It readily forms salts with sulphuric, hydrochloric, 
nitric, and acetic acids; these salts are crystalline, and their 
solutions may be evaporated without apparcut decomposition. It 
is precipitated by potassio-mercuric iodide, iodine in potassium 
iodide, tannin, and Nessler’s reagents. A solution of the sul¬ 
phate, observed in a Laurent’s }iolariscope, possessed a slight 
right-handed rotation. Heated on platinum foil it fused to a 
yellowish and then to a fine red mass, which afterwards black¬ 
ened and decomposed. Distilled with strong potash it yielded 
an oily body resembling chinolinc, together with ammonia and 
other volatile bases. I propose to call this alkaloid “ Vaxiciuc” 
after the Sanskrit name of the plant. In a proximate analysis 
of the leaves, petroleum ether was first used to remove the 
volatile oil, or stearopten, which formed one of the odorous 
principles. Ether was then employed to extract chlorophyll, 
wax, resins, and a small quantity of alkaloid. The alcoholic 
extract was the most interesting, as it contained most of the 
alkaloid in neutral combination witli an organic acid. This 
.extract was of a reddish colour when concentrated, and some soft 
resin was separated by treatment with water; the aqueous solu¬ 
tion evaporated spontaneously fell into a mass of crystals exhi¬ 
biting right-angled ramifications. On adding neutral acetate 
of lead to some of the solution, nearly all the colouring matter 
was removed as an orange precipitate, and an almost pure solu¬ 
tion of the acctato of the alkaloid was left in the filtrate. 

f JThe organic acid, presumably the colouring agent of the 
leaves, when liberated -from its lead salt by sulphuretted hy¬ 
drogen, had an acid reaction, was soluble in water and spirit, 
and gave a dark olive-green colour with ferric chloride. The 
colouring matter was intensified by the addition of the fixed and 
volatile alkalies, and was not immediately precipitated by the 
mineral acids. Its lead salt after gentle ignition le|t 28 3 per 
cent, of oxide. I would suggest for this organic body the name 
of “Adhatodic Acid” after the Sooth Indian name of the plant. 
The occurrence of this organic acid and the alkaloid in the 
aqueous solution of the alcoholic extract would indicate their 
natural existence in a state of combination, so that adhatodate 
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of vasiciue has scientific claims to be regarded as the active 
principle of the leaves of A. Vasica. The analysis of the leaves 
reveals certain principles resembling those found in tobacco, as, 
for instance, an odorous volatile principle, an alkaloid, but not 
volatile like nicotine, one or more organic acids, sugar, mucilage, 
aud a large percentage of mineral salts. The leaves of 
Adhatoda submitted to dry distillation evolved substances similar 
to tobacco under the same conditions. At first water condensed, 
aud an intolerable odour arose from a yellow oily liquid which 
followed. Then a brown oily substance came over, associated 
with the pungent vapour of ammonia ; aud finally a thick brown 
semi-crystalline solid was driven from flic retort to the con- 
densor. These products were ail strongly alkaline. The follow¬ 
ing table gives the results of the proximate analysis of the 
leaves:— 

Volarile odorous principle . 0*20 

Chlorophyll, ■fat, resins, and alkaloid ex- ^ « >n 

tracted by ether .J 

Adhatodate of vasiciue, resin, and sugar*) lo . f * 

extracted by alcohol. J w ° 

Gum . 3*87 

Colouring matter, precipitated by lead ... 4*83 

Other organic matters and salts extracted ) 1n 

by water ./ l ™ 

Extracted by soda solution. 472 

.Residue organic . 40*71 

„ inorganic.. 9*59 

Moisture and.loss. 10*00 

10000 

23*38 
75*12 
1*50 

100*00 

The portion soluble in water w-us alkaline, aud contained 
chlorides and sulphates. (Pharrn. Jom\ y April 7th, 1888.) 


The ash w r as constituted as follows 

Soluble in water . 

Soluble in acid. 

Residue . 
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Commerce .—The dried flowering branches are sold in th*» 
shops. Value, Rs. 3$ per muund of 37i lbs. 

RHINACANTHUS COMMUNIS, Nr PS, 

Fig. — Bot. Mag., t. 325; Rhecde, HoH. Mai. ix ., t. 09. 

Hab. —Deccan Peninsula, Ceylon. Cultivated throughout 
India. The leaves and root. 

Vernacular. —Palak-juhi {Hind.), Joi-pani ( Beng.), Gajkami 
(Mar.), Naga-malli (Tam.), Nagamalle (Tel.), Puzhuk-kolH, 
Pushpa-kedal (Mai.), Naga-mallige (Can.), Gachkaran (Gaz.). 

History, Uses, &C. —Indian works on Materia Medica 
give various prescriptions for the use of the juice of the leaves, 
and the root bark of this plant as a remedy for the affection 
of the skin known to Europeans in India as Dhobic’s itch, 
Malabar itch, &c. (Tinea cirri nut a trojuea.) Whichever part 
of the plant may be used, it is directed to bo made into a paste 
with lime juice or with aromatics, and applied for several suc¬ 
cessive days to the affected place. Native testimony in favour of 
its efficacy is very strong. (Confer. Makhzan-cl-Adwiya , article 
“ Palak-Juhi .'*) Ainslic, speaking of the Justicia nastita, Linn., 
says:—“This root fresh, when bruised and mixed with lime 
juice, iB considered as a sovereign application for ringworms 
and other cutaneous uffections; the leaves are alsQ employed 
for tjie same purposes. The plant is the Pulcolli, also Peelcolli , 
of the Hort. Mdl. (IX., p. 135, t. 69). I have token the liberty 
of giving it the English name of Nagamullie, by which it is 
universally known in Lower India.” (Mat. Ind., II., p. 216.) 
Roxburgh in his Flora Indica (I., p. 121) states that be¬ 
sides its use as a remedy for ringworm, milk boiled on the 
roots is reckoned by the Indian physicians aphrodisiacal; th* 
roots, he also says, are used for the bite of poisonous snakesyi 
hence the Telinga and Tamul name Naga-mulli, or Jasmine of 
the Cobra-di-capello. JR. communis is very common in gardens 
and grows wild uppn the Western Ghauts. Roxburgh gives 
Ydthikaparni as the Sanskrit name, but this name is applied by 
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Hindu writers to a kind of Jasmine. Latterly, under the name 
of Tong-pang-chong, Rhinacanthus has found considerable favour 
in Europe as a remedy for chronic eczema and some other skin 
affections of a similar character. An extract of the plant 
appears to be the best preparation. 

Description* —A thin shrub, about 5 feet in height. 
Root woody, ramous ; stoms many, erect, ramous, the old woody 
parts round, and covered with pretty smooth, asli-coloured bark, 
the tender branches and young shoots jointed, smooth, and 
obscurely 0-sided; leaves opposite, pctiolcd, broad-lanceolate, 
point obtuse, above smooth, below a little downy, entire, from 
2 to 4 inches long and from 1 to 2 broad; panicles corymbiforin, 
axillary, and terminal, always 3-cleft, as also the sub-divisions; 
peduncles and pedicels short, round, a little downy ; bracts 
minute; flowers small, whito; corol with along, slender com¬ 
pressed tube, under lip broad, 3-cleft, upper lip erect, linear 
sides reflected, apex bifid; nectary, a fleshy ring surrounding 
the base of the germ; anthers without the tube, twin. (Ilosb.) 
The leaves when chewed hate, a pungent taste something like 
cassia bark; their odour when crushed is disagreeable. 

Chemical composition .—Liberia# has analysed the root in tho 
Dorpat Laboratory, finding in it 13*51 pen* cent, of ash and 1*87 
per cent, of Rhinacanthin , a quinone-like body, besides the 
ordinary constituents of plants. 

Rhinacanthin is a dull cherry-red resinous substance, which 
contains no nitrogen, and docs not reduce copper solution. It 
seems to bo related to chrysophanic and frungulic acids. Two 
ultimate analyses gave a mean of carbon 67*55 per cent., hydro¬ 
gen 7*36 per cent. The fomjula C u H ls O* corresponds with 
67*20 0 and 7*20 II. Its presence in the plant is said to bo 
limited to certain intercellular spaces occurring in the bark, 
the cellular tissue of this part appearing to be filled with an 
intensely red substance, supposed to consist of a compound of 
rhinacanthin with an alkali. It is obtained by exhaustion of the 
powdered root fibres with absolute alcohol. Rhinacanthin has 
the peculiarity of forming with bases beautiful red compounds 
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that are easily deconiposed’hy certain neutral solvents, such as 
petroleum spirit which dissolves the rhinecanthin and assumes 
a yellow colour. (PAam. Zeitch. /. Russl., Peb. 1881; Year 
Book of Pharm ., 1881, p. 197.) 


VERBEI kCEM. 

LIPPIA NODIFLORA, Rich. 

Fig.— Wight III., c. 173 b,fig. 2, and Ic. % t. 1403]; Sibth. Ft. 
Or., t. 553; Lam. Ill , t. 17. 

Hab. —Throughout India and Ceylon. The herb. 

Vernacular .—Bukkan (Hind.), Bhtii-okra (Beng.\ Ratolia, 
Vakkan (Mar.), Ratavalio ( Guz .), PodiStalai (Tan t.), Bokenakfi 
(Tel). 

History, Uses, &C. —According to Ainslie, the Sanskrit 
name is Vasira, but the Nighanta* do not mention any plant 
bearing this name, with the synonym of Vasuka occurs, 

however, in Sanskrit literature, as the* name of a plant. L . 
nodiflora is considered by the Hindus to be febrifuge and 
diuretic, and is administered in gonorrhoea combined with 
cumin seed. Locally it is applied in the form of paste to 
promote suppuration. The author of the Makhzan-el-Adxoiya 
describes it under the name of Bukkan as hot and dry; he states 
that an infusion is useful in the febrile stage of colds, and 
that it is diuretic and useful in lithiasis. A poultice composed 
of the fresh plant is a good maturant for boils. 

Ainslie has the following notice of it: “ The tender stalks 
and leaves, which are in a slight degree bitter, the native practi¬ 
tioners prescribe, when toasted, in infusion, in cases of children's 
indigestions, to the extent of two ounces twice daily; it is also 
sometimes ordered as a drink for women after lying-in. The 
plant is a native of Southern Italy and Sicily, as well as India, 
and has at different times had very different appellations bestowed 
III.—8 
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on it. it being the Hlairiu nodiflora of Gicrtner, the Zapania 
nodijfma of Lamurck, and the Vnrf.ua capitala of For- 
skahl. The stem i.s herbaceous, crimping, from 8 inchon to a 
foot in length, sub-divided, rounded, marked with lines, aud 
smooth. The spike is terminating, roundish, composed of small 
whitisli or rose-coloured flowers; it has two seeds, roundish, 
flatter on one side than tho other.’’ (Materia lndica, Vol. II., 
p. 313.) 


VERBENA OFFICINALIS, Linn, 

Fig.— II a tine PI. Off. ft, t. 42; Suxrt Brit . Ft. Qard. it*., 
t. 202. Vervain (Enif.), m Y*vve iuo, Herbe saeroo («•■)• 

Hab.—Himalaya, Bengal Plain, and Persia. The herb. 

Vmionilnr .—Pttmtikh {Hind.). Filiistariun or Bdratariun 
(Ind. Bazar*). 

History, Uses, &c.— Vervain is the **purrep€<av or 
n*purrtpiov of the Greeks ; the word signifies “a dovecote,” and 
the plant wan ho mimed because doves were supposed to be 
particularly fond of it. It was also called Upofhrdvtj or “ holy 
wort, ” because it was used in sacrifices, purifications, and as an 
amulet. Dioscortdes states that the leaves of the Verbena 
have a reputation as a local sedative and vulnerary. Pliny 
(25,59) says r—“ Among the Romans there is no plant that 
eujoys a more extended renown than Hmalntanc, known to 
some persons as Per Merlon, and artiong us more generally os 
Verbenaca. , It is this plant that we have already mentioned 
(22,5) as being borne in the. hands of envoys when treating 
with the enemy, with this that the temple of Jupiter is cleansed, 
with this that houses see purified and due expiation made. 
There are two varictios of it: the one, that is thickly covered 
with leaves ( V. tupina) is thought to bo the female plant; that 
with fewer leaves ( V. officinalis), the male.” Pliny then notices 
the ridiculous superstitions of the Magi in reference to the 
plant, and remark* that the plant bruised in wine is used as 
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a remedy lor the stings of serpents. De Gubernatis 'states 
that Verbena was held in much the same estimation among the 
Romans as Kusa grass and the Tulasi plant among the Hindus. 
It bore numerous synonyms, such as Tears of Isis, Tears of 
Juno, Mercury’s Blood, Demetria, Cerealis, &c. In the Middle 
Ages Verbena was held in high estimation by the Christian 
priesthood. Piperno (De Mar/icis Affectibm , Napoli, 1635) 
states, on the authority of Savondrola, that “ Verbena munducata 
non permittit per septem dies coitum 99 It was considered 
to be a purifying herb which enforced chastity. In Sicily 
it is used as a charm to cure diseases at the present day along 
with fennel. The following is the prayer used in curing 
polypus with it: — 

Zittu, Lucia, non lacrimari, 

Soinni ni lu me ortu (oome into my garden) 

Scippa pampini di brivina e fitiocchiu 
(Gather the leaves of Verbena and fennel) 

Gcu U to mano la chiantasti (thou hast planted it), 

Ccu li to pe.li la scarpisast (thou hast trodden upon it); 

La testa di lu purpn (polypus) ex* s -acciasti, 

S’iddu e sangu sfissira (will melt away) 

S’iddu e.purpu a mori va. 

The cxorciser theu makes three sigus of the cross on the 
polypus with a clove of garlic. In“some parts of Piedmont 
the people believe that rubbing the palm of the hand at sunset 
with Verbena will ensure tho^ goodwill of the first person whose 
hand they grasp. 

In England Vervain (ferfnen) was used by the Druids iu 
their sacred rites, and was gathered by them with much the 
same ceremonies as the mistletoe. In Egypt it was sacred to 
Isis. In Europe it has beou extolled as a remedy for most 
diseases, but is now generally, considered to have ouly slight 
febrifuge and astringent properties. Quite roccully (t. Ricci 
(Lo Sperhnentalc , 1890, Vol. LXVI., p. 483) has again drawn 
attention to the plant, which he states has febrifuge properties. 
The root is still sometimes worn as a necklace against the king's 
evil by the peasantry. 
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Mahometan physicians describe Verbena under the Arabic 
name of Rai-el-hamam (fU* j or Firistariun or Bdris- 
tariuh corruptions of the Greek frcpimptov. They state that it 
is tonic and astringent, useful in paralysis and amenorrhcea, 
and thatra plaster of the leaves promotes the healing of wounds. 
An ointment is recommended for swellings of the womb, and a 
vinegar in .skin diseases. In Persia it is called Gao-mashang 
and Div-mashang " fairies pea.” According to Stewart, it is 
used as a tonic and febrifuge in the Punjab. In. Cochin-China 
it is known as Co-roi-ngua, and is considered useful in nervous 
complaints and as a deobstruent in dropsy. (Loureiro, Flor. 
Coch . Chin. *., p. 27.) 

Callicarpa lanata, Linn., Bedd. Anal. Pi. 21, /. 6; 
Wight 111., t. 173 h , /. 5, and Ic., t. 1480; Rheede, Sort. Mai . 
u?., t. 60, is a tree of the Deccan Peninsula, the Circars, and 
Ceylon, which, though not noticed by Sanskrit medical writers, 
has a popular reputat on on account of its mucilaginous and 
emollient properties. It is also subaromatic and bitter. Rheede 
states that the leaves boiled in milk are used as a wash for 
aphthae of the mouth,' and that the bark and rpot boiled iri 
water yield a decoction which is used to lessen febrile heat and 
remove hepatic obstruction aud herpetic eruptions. Ainslie 
records the use of the plaut as an emollient by the Javanese and 
as a diuretic by the Malays. Dr. G. Watt {Diet. Econ. Prod . 
Ind.) on the authority of Dr. Trimen, states that the leaves, 
roots, and bark are used by the natives of Ceylon in skin diseases. 
C. lariat a is from 20 to 40 feet in height, the young branches are 
cinnamoneous, shaggy aud woolly, the leaves 4 to 8 inches long, 
ovate lanceolate, stellately tomentose beneath; if the tomentum is 
removed, numerous oil glands are visible. Both leaves and bark 
are faintly aromatic and bitterish, and afford much rtfucilage when 
boilel. The vernacular names are Bastra (Hind.), Masandari 
(Ben/.), Koat-komal (Tam.), Iswar, Meras, Tondi-karavati 
(Mat.), Tondi-teragam (Mai.). Rheede states that the 
Port iguese call the plant Fol/m da rmpa Macho, and the 
Dutch Groot Rijf-blad. 
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TECTONA GRANDIS, Linn. f. 

Fig .—Roxb. Cor . PL 1, 10, t. 6; Brand For , J 1 /., 354, 
/. 44; Bedd. FL- Sylv. t t. 250; Rheede Hort. Mai. ir,, f. 27. 
Teak tree {Eng.). 

Hab.—W. Deccan Peninsula, Central India, Buritfffi. 
The wood, fruit, and tar. 

Vernacular .— Sagdn {Hind.). Segun ( B'eng .), Sfig. J36gwin 
(War.), Tekku-maram (Taw.), Teku-munu (Ik/.), Tegu (Can.), 
Sigach (Guz.). 

History, Uses, &C.—The teak tree is the of 
Sanskrit writers and the Saj of Arabic and Persian botifts on 
Indian Materia Medica. The natives recommend a plaster oi 
the powdered wood in bilious headache* aiid for the dispersion 
of inflammatory swellings; taken* internally in doses of 90 to 
200 grains it is said to be beneficial in dyspepsia with burning 
pain in the stomach arising from $n overflow of bile, also as a 
vermifuge. Tho charred wood quenched in Poppy juice* 
and reduced to a smooth paste is applied to swellings of the 
eyelids, and is thought to strengthen the^ight. The bark is 
used as an astringent, and the oil of the^nuts, which is thick 
and has an agreeable odohr, is used for making the hair 
grow and removing itchiness of the skin. ( Makhzan-el-Adwiya , 
article “Srtj.”) Rheede states that from the young leaves a 
purple dye is prepared. This colour is due to the reaction 6f 
alkalies upon a crimson body, soluble in ether, which is^ontained 
in the leaves; it forms soluble compounds with lead imd baryta. 

Endlicher states that the flowers ai j diuretic; this is confirmed 
by Gibson, who says that the seeds have a similar "property; in 
two cases he saw marked "diuresis follow the application of an 
epithem of the bruised fruit to the pubes. In the Ehannacopceia 

* The word used in the Makhean it Mbmitha , an Arabic name for the 
Argemono of the Greeks and Roman*. Two kimisof M4mitha are described 
by Arabic and Persian writers—one with red flowers, the other with yellow. 
'Oonf. Dios, ii., 168, 169 ) in India Argemone hemeana is used for 
Mimitha. 
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of India a paste made from the powdered wood is said to allay 
the pain and inflammation caused by handling the Burmese 
black^yarnish which is obtained from Melanorrhcea usitatmima. 
Col. Burney (Journ. AM. Soc. of Bengal, Yol. I., p. 170) has 
published some interesting remarks on its use. A tar is 
extracted from the wood, which is-used as an application to the 
sores of draught cattle to prevent maggots breeding. As a rule 
white ants will not touch teakwood, and the use of teak wood 
ter has been suggested as a remedy against these destructive 
pests. The wood is also not easily affected when exposed to 
damp weather, and baskets for holding orchids are commonly 
made of teak in Burmali; while orchids are also preferably 
mounted on teak blocks. 

At a meeting of the Nilgiri Natural History Society in 1887, 
Mr. Lawson showed a specimen of a whitish mineral substance 
found in a teak tree growing in the Government Plantation at 
Nilambur. This peculiar secretion is not altogether unknown 
to officers in the Forest Department, and its composition has on 
more than one occasion been investigated by chemists. 

In 1870 the fact of calcareous masses occurring in timber 
.was brought to the notice of the Asiatic Society of Bengal by 
Mr. R. V. Stoney, who stated (vide P. A. S. B., May 1870, 
:p. 135) that many trees in Orissa had pieces of linn stone or cal¬ 
careous tufa in their fissures, but principally Asan (Tenninalia 
tomentosa , W. and A.), Swarm (Zizyphm rugosa , Lam.), Sissu 
(Dalbergia Si&u, Roxb.), and Abnus (Diospt/ros melanoxylon, 
Roxb.). 

In 1880. Mr. V. Ball, in makings geological survey in the 
Central Provinces, met with this concretion, and thus, Alludes to 
it in his “ Jungle Life in India ”: “ Some white marks on the cut 
stumps of an'Asan tree caught my eye, and these on examina¬ 
tion proved to be sections or laminae of calcareous matter which 
alternated with the ordinary rings of woody growth. The rocks 
about were gneisses and schists,- and I could discover nothing in 
the soil to account for the peculiarity. In some cases irregularly 
shaped pieces seven inches long by two inches thick were 
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met in the trunks at a height, of about six feet from the ground. 
By the natives the lime is btirntand used for chewing with pan. 
On examination it was found there was no Structure in these 
masses, which would justify a conclusion that they had been 
formed by insects. Nome included portions of decayed wood 
and seemed to be cemented together by the lime.” 

Major-General Morgan, late Deputy Conservator of Forests, 
Madras, speaks of it in the following terms in his “ Forestry of 
Southern India ” ; tl It is a curious fact that in the Wynaad 
^though there is no free lime in the soil, yet Teak ( Tectova gran - 
.<&*)• and Blackwood (Dullergin lati/olift), if wounded near the 
ground, contrive to absorb large quantities of lime. It may be 
seen encrusting the tree on the surface as far as four feet in 
height, from three inches to a foot in width, and two or three 
inches in thickness. The lime is so hard that it destroys cir¬ 
cular saws, and the Caruinburs use it for chewing with betel.” 

Description. — Trunk erect, growing to an immense size; 
bark ash-coloured and scaly; branches numerous, spreading; 
young shoots 4-sided, sides channelled ; loaves opj>osito, petioled, 
spreading, oval, a little scalloped, above scabrous, below covered 
with whitish rather soft down, they arc larger at a distance 
from the flowers, and on young trees, ris., from 12 to 24 inche a 
long and from 8 to 16 broad; petioles short, thick, laterally 
compressed; panicles terminal, very large, cross-armed, divisions 
dichotomous, with a sessile fertile flower in each cleft, the whole 
covered with a hoary, farinaceous substance; peduncles common, 
quadrangular,, sides deeply channelled, angles obtuse; bracts 
opposite, lanceolate, two at each sub-division; flowers small, 
white, very numerous; calyx /and corolla oftener six than five 
cleft; nectary very small, frequently wanting, stamens often 
six; germ superior, round, hairy, 4-celled, with one ovule in 
each attached to the axis; stigma 2-cleft,divided,obtuse, spread¬ 
ing; drupe within the enlarged, inflated, dry calyx obtusely 
4-sided, woolly, spongy dry; nut exceedingly hard, 4-celled. 
(Rorb.) The wood has a peoiiliar aromatic odour. The tar 
obtained from it is black and opaque when properly made, but 
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when*prepared from partly dried wood it is mixed with the sap 
and forms a greyish birwn emulsion. The seeds are of the 
size and shape of Sesamum seeds; they are very oily, but the 
difficulty of extracting them from the nuts would make the oil 
very expensive; it is a bland, fatty oil, free from any peculiar 
odour. 

Chemical composition .—Abel in 1854 showed that the wood of 
teak frequently exhibits cracks and cavities of considerable 
extent lined with a white crystalline deposit consisting chiefly 
of hydrocalcic orthophosphate, Ca ff ,PO\ H # 0, with about 11*4 
per cent, aramonio-magnesium phosphate. ( Chem. Soc. Qu. J. xv., 
91:) 

This white deposit in the wood of teak has also been examined 
by Thoms, who found it to consist of monocalcic orthophosphate 
CaHPO* ( Landw . Versuchs. St. xxii., 68; xxiii., 413.) More 
recently still Professor Judd has found in teak a specimen of 
crystalline apatite, a well-known mineral containing a large 
proportion of calcium phosphate. 

“ The formation of this deposit indicates that the wood itself 
must contain a considerable quantity of phosphoric acid, and 
the analysis shows this is really the case, as the ash of teak wood 
is composed as follows:— 

CaO MgO EeO E>0 Na*0 SiO* SO 8 P*0 8 CO 1 Cl 

31*35 9 7 4 0*80 1*4? 0 04 24*98 2*22 29*69 0 01 0*01 

The percentage of carbon and hydrogen are higher than in 
most woods, and this, together with the richness in calcium 
phosphateand silica, may perhaps account for the great hardness 
of teak.” ( Watts 9 Diet Chemistry , 3rd Supply p. 1894.) 

Mr. D. Hooper says :— u The sample from Nilambtir was in 
the form of a rounded flattened cake about ten inches in diame¬ 
ter and two or three inohes in thickness; dirty white in colour, 
with a rough gritty surface. A -sample was made for analysis 
by breaking off portions from different parts of the cake and 
reducing the whoie to a fine powder. The powder examined 
under the microscope was mainly in an amorphous condition 
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similar to prepared chalk, with a dark-coloured gummy matter, 
and a small quantity of crystalline quartz sand. The following 
is the composition:— 


Calcium carbonate 


... 70 05 

Tricalcic orthophosphate 

• •• 

2-89 

Quartz sand . 

• • • 

976 

Organic matter 

•M 

... 14-30 

Moisture 

• • • 

300 


100*00 

The analysis shows that the principal compound is calcium 
carbonate, and the concrctldn approaches nearer the chalk or 
limestone formation than that of the-apatite or phosphatic found 
by other investigators. An examination of deposits from other 
trees might show greater differences than these, but it seems 
enough has been done to prove that the calcium element forms 
the base. 

The sand, probably blown up as (hist and made to adhere by 
the organic matter, is a mechanical ingredient. The deposit 
contained no salts of sodium or calcium soluble in water, nor any 
ammoniacal compounds; this would stand to reason, as the heavy 
rains to which this district is subjected would scarcely leave 
anything soluble on the trees. 

The scanty amount of lime present in the soil, and the large 
amount found in the tree, show what an enormous quantity must 
have been taken up by the sap. I have shown elsewhere that 
a full-sized cinchona tree contains about 10 ounces of lime (as 
slaked lime), not concentrated by abnormal development in one 
place, but* distributed in all its parts. A teak tree from its 
size and ash contents would have a much larger supply than a 
cinchona, and yet, it seems, is able to excrete it in some abun¬ 
dance. In what manner this takes place is nCt easy to 
determine. The calcium .enters the plant in a soluble form as 
sulphate. The calcium unites with oxalic and other acids and is 
precinitated, while the sulphuric acid pails with its sulphur to 
form organic compounds. A wound in tbc tree is liable to 
1TI.—9 
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render these processes abnormal by causing the vegetable acids 
to ferment by exposure to the air and to yield carbonic acid as 
one of the products, and this meeting with the calcium in the 
ascending sap exuding from the wound might convert it into 
an insoluble calcium carbonate which would harden in the 
cavity of the tree and form the deposit.” (A paper read at a 
Meeting of the Nilgiri Natural History Society, Ootacamund, 
November 7th, 1887.) 

Teak wood yields on distillation with water an opalescent 
distillate impregnated with resinous matter, but no trace of 
essential oil could be obtained when operating with 126 lbs. 
of fresh sawdust from Indian teak. For the extraction of the 
tar two earthen pots were used luted together; the upper with 
a perforated bottom contained the wood in chips; the product 
was a rather liquid black tar having much the odour of coal 
tar. One pound of the sawdust exhausted with alcohol yielded 
a resinous extract, which, after having been well washed with 
hot water, weighed half an ounce; the resin is black, and has 
the peculiar odour of the wood. 

The late It. Romanis (Jn. Ckem. Soc., 3-11-87) found that 
alcohol extracts a soft resin from teak wood, but no oil or varnish. 
On distilling the resin he obtained a crystalline substance which 
he also found to be present in considerable quantity in the 
tar resulting from the destructive distillation of teak. The 
analyses which he has made of the crystaL point to the empirical 
formula C 9 H 10 O; on oxidation with nitric acid they yield 
what appears to be a quinone of the formula C ,8 H 16 0 2 . 

PREMNA INTEGRIFOLIA, Linn. 

Fig.— Wight ( . 1469; Rumph. Herb. Amb. Hi., t. 134. 

Hab. —Coasts of India from Bombay to Malacca, Silhet, 
and Ceylon. The leaves and root. 

Vernacular. —Arani, Ganiari ( Ilrnl .), Bhut-bhiravi ( Beny.), 
Munni (Tam.), Ghcbu-nelli, Pinna-nelli (Tel.), Arani (Mar.), 
Takkile, Taggi (Can.), Mothi-nruni (Cruz.). 
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History* Uses* &C.—This shrub, in Sanskrit Aram, 
Harimantha, Agni-mantha, and Vahnim&ntha, “producing fire 
by friction,” is so named on account of its wood being one of 
those used to obtain the sacred fire. Gamble states that in 
Sikkim the hill tribes habitually make use of the wood of 
P. latifolia and P, mucronafa for obtaining fire. Of the two 
pieces of wood used by the Hindus for this purpose, the lower or 
soft wood is called in Sanskrit Adhar&rani, and the upper or hard 
wood, with which friction is made, is called the Pramaatha; 
they are considered to be symbolical of the Yoni and TJpastha 
(organs of generation). 

In the Nighantas A rani is described as hot, an expellant of 
phlegm and wind. 

Its root is one of the ingredients of the Dasamula, and tho 
loaves are a popular remedy in the exanthematous fevers. 
Ainslie states that the root has a warm bitter taste and agreeable 
smell, and is prescribed in decoction as a gentle cordial and 
stomachic in fevers. Rheede calls the plant Appel, and notices 
the use of a decoction of the leaves for flatulence. Ainslie also 
remarks that it is the Folium hirci of Rumphius and that 
Burman calls it Oornutia corgmbosa and Herman Sambums 
odorata aromatica. In Ceylon it is known as Maha-midi or Midi- 
gass. Atkinson states that the leaves rubbed with pepper are 
administered in colds and fevers, and that externally a decoction 
of the whole plant is used in rheumatism and neuralgia. 

Description. —A large shrub or small tree, blossoming 
in the rainy season. Trunk short; branches numorous, often 
procumbent and rooting; bark smooth, dark brown, leaves oppo¬ 
site, petioled, cordate, serrate on tho anterior margins, acute 
pointed, smooth on both sides, from 1 to 6 inches long and from 
1 to 3 inches broad; flowers in corymbs, terminal or between 
two branchlets, primary divisions opposite, the last 2-forked, 
flowers minute, numerous, of a pale greenish-white; berries 
black, the size of a pea. The plant has an agreeable aromatic 
odour and an acidulous and astringent taste. 
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Chemical composition. —The root-bark of this giant afforded a 
yellow ish -brown powder giving an orange-brown tincture with 
n l/wknl. The tincture when evaporated left a reddish-coloured 
tasteless resin and some extractive matter. The resin was solu¬ 
ble in ether and in alkaline liquors; from the latter solution it 
was precipitated in greyish-brown flocks by aoids. Warmed 
with soda, the resin evolved an odour of lemon similar to that 
of KniTiftlfl. resin; heated with sulphuric acid a transient purple 
colour was developed and a fragrant odour evolved. It showed 
no disposition to crystallize. The watery solution of the 
alcoholic extract had a sweetish taste in small quantities and ays 
nauseous in larger quantities. It contained a bitterish amor 1 - 
phous alkaloid, a substance reducing Fehling’s solution, and an 
astringent body, striking a green colour with ferric chloride, 
but giving no precipitates with gelatine. The alkaloid gave no 
distinct colour reactions with the strong mineral acids. 

PREMNA HERBACEA, Roxb. 

Fig. — Grift', ta, t. 447, lower figure ; Ferguson, Pamphl., 

Colombo, 1887. 

Hab •—Siib-tropicul Himalaya and Sftuth Deccan Penin¬ 
sula. The root. 

Vernacular. —Bharangi {Rind.), Bdmanhati {Bong.), Shirutek 
{Tam.), Gandu-b&rangi ( Tel .), Bbfiranga^mtfla (Mar.), Gantu- 
bMrangi* Ndyityaga (Can.), Khnta-bh&ranni (Mai.), Barang 
(Gfuz.). 

History, Uses, &c.—This plant is frequently con¬ 
founded with Gkrodepdron serratum, &pr eng., the roots and 
stems «of which are sold under tho name of Bharangi. In 
Sanskrit Bharangi bears the names of Bh&rgi? Brahmayaslitika, 
llangikii, Bringd-ja, and Vhidhaka, and is described iu the 
Nighantas as hot, bitter, pungent ^nd digestive ; a remover of 
dropsy, cough, phlegm, asthma, fqver, and rheumatism. The 
juice of the root is given with ihc juice of ginger mud 
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warm water in asthma, and it enters into the composition oi 
several compound decoctions for diseases of the lungs. A 
confection called Bhargi-guda, is prepared with a decoction 
of the root, and the ten drugs called Dasamula , chebulic 
myrobalans, treacle, and aromatics. An oil prepared with the 
root is recommended for external application in the marasmus 
of children. (Chakraclatta.) 

The properties of P. herbacea agree much more nearly with 
those attributed to Bh&rangi in the Nighantas, than do those 
of Clerodendron serratum, although the latter plant is at the 
present time in use as Bharangi throughout the greater part of 
India. Dutt attributes the drug to C. Siphonanthus, but the 
samples we obtained from Bengal consisted of the stems of 
0. serratum. Bombay was formerly supplied from the Circars 
with P. herbacea, but now uses C. serratum. Although the root 
of P. herbacel* has been known from ancient times, it is only 
within the last few years that its botanical origin has been 
identified. It was exhibited at tho Madras Exhibition of 1855, 
under the name of Gantu Bharangi, among several chemical 
and pharmaceutical products. It is mentioned in Sir Walter 
Elliot’s Flora Andhnca f published in 1859, and referred to a$ 
unknown species of Clerodendroil, which, he says, might be 
called acaulis; the plant is there said to grow about Lammasingi 
to the west of Vizagapatam, whence it is exported to Madras 
and Bombay to the amount of several thousand rupees yearly. 

W . Ferguson in 1861 identified the Gantu Bharangi of South¬ 
ern India with P. hcrbacea y and in a pamphlet published at 
Colombo in 1887 gave a figure of the plant and its root. 

Description. —A small undershrub; flowering branches 

1— 4 inches, springing up after the jungle fires. Leaves 4 by 

2— 3 inches, obtuse* * mature microscopically dotted above, 
minutely deciduously pubescent beneath, nerves 5 pak. 
Corymbs 14 inch in diameter, pubescent, somewhat dense; 
peduncle 0—14 inch. Calyx y 1 ^ inch, closely pubescent; lobes 
ovate, obtuse. Corolla 4 inch, greenish-white, hairy in the 
throat, 4-lobed, obscurely 2-lipped. Drupe J inch in diameter, 
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globose. Boots about as thick as a orowquill witfi numerous 
almost globular woody knots. 

Chemical composition. —The constituents of this root resemble 
to a great extent those found in P. integrifolia. An orange- 
brown acid resin soluble in ether, alcohol and alkaline solutions, 
and traces of an alkaloid are the most important. There is a 
quantity of starch in the root, and an entire absence of 
astringency. 

Premna tomentosa, Willd., Wight Ic., t. 1468, 
Naguru-chettu ( Tel.), Pedanganeree, Kollay-cottaynellay (Tam.), 
is used medicinally in Southern India. Dr. P. S. Mootooswamy 
states that the leaves are diuretic, and are given internally and 
applied externally in dropsy. An infusion of 10 drachms of 
the leaves and 2 drachms of coriander in ten ounces of boiling 
water has been used by him with advantage in acute dropsies. 

Dr. Mootooswamy has seen the natives using the leaves soaked 
iu goat’s urine or in onion juice for dropsy; sometimes chebulic 
myrobalans are added if the bowels are costive. 

GMELINA ARBOREA, Linn. 

Fig. — Roxb. Cor. PI. Hi., t. 246; Wight Ic., t. 14^0; Bedd, 
FI. Syk., t. 253; Rheede, Sort. Mod. i., t, 41. 

Hab. —Deccan Peninsula, and Ceylon to N.-W. Himalaya. 
The root and fruit. 

Vernaeular. —Karubhdri, Gumh4r, Shevan (J Wind.), Gam&ri 
(Beng.), Shivani, Shevana (Mar.), Shivannigida (Can.), Gumadi 
(Tam.), Gumar-tek, Peddagomru (Tel.), Kumbulu (Mai.), 
Shewan ((?««.). 

History, Uses, &C. —In the Nighantas this tree bears 
the Sanskrit names of Ghambh6ri, Sriparni, Kismari, &c. Tho 
root is described as bitter, tonic, stomachic, laxative, arid useful in 
fever, indigestion, anasarca, &c. It is an ingredient of the Dasa- 
mula, or “ ten roots,” and is therefore much used in a variety 
of diseases. .Bangasena says that Gambhari root taken with 
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liquorice, honey; and sugar increases the secretion of milk. The 
fruit is bitter-sweet and cooling, and enters into the composition 
of several cooling decoctions which are recommended for fever. 

The following is an example: Take of the fruits of G. arborea 
and Grewia asiatiea (parushaka), liquorice root, red sandal wood, 
and the root of Andropogon muricatus (ushira), equal parts, in all 
twotoMs(360 grains), water thirty-two tolis, and boil till reduced 
to one half. ( Ohakradatta , quoted by Dutt, Hind. Mat. Med^ 
p. 218). The juice of the young leaves is used as a demulcent 
in gonorrhoea, cough, &c., alone or with other demulcents 
(Pharmacopoeia of India, p. 164). The bark of the tree is used 
by arrack manufacturers in the Madura district to regulate 
the fermentation of toddy. 

Tho wood of this tree on account of its lightness and tough¬ 
ness is much valued for carriage-building and all ornamental 
work; it is light yellow with a reddish heart wood, close and 
even-grained, easily worked, and readily takes paint or varnish. 
At the Government Medical Store Depdt Workshops it has 
been found to bo the best wood for making artificial limbs, 
stethoscopes, &c. It turns well. Weight 30 to 40 lbs. per 
cubic foot. 

Description.— An unarmed tree, sometimes attaining 60 
feet, decidjious, flowering with the young leaves. Leaves 9 by 
6 inches, more or less acuminate, entire, mature glabrate above, 
stellately hairy beneath; petiole 3 inches, top glandular. 
Panicles often one foot in length, terminal; bracts i inch; 
flowers numerous. Calyx inch, teeth very small or obsolete. 
Corolla brownish-yellow, upper lip shortly bifid, longer than the 
lower. Drupe f inch, ovoid, usually 2 to 1 seeded. The roots 
have a light brown bark and yellowish wood, which is light 
and tough; they have a bitterish mucilaginous taste. The fruit 
is bitter-sweet and mucilaginous. 

Chemical composition .—The root reduced to fine powder lost 
8 39 per cent, at 100°C. The ash amounted to 14*41 per cent., 
and was free from any trace of manganese. 
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On analysis the following results were obtained 

Petroleum ether extract «..»■ 1*80 per cent. 

Ether ,, ...... *21 () ,, 

Alcoholic „ . 4*274,, „ 

Aqueous „ ... 19*560 „ „ 

The petroleum ether extract consisted of a yellow viscid oil, 
with slight siccative properties. On standing, white grains 
separated, which were non-crystalline when examined micros¬ 
copically. In alcohol the extract was partly Soluble: no 
alkaloid was present. The ether extract was yellowish-white, 
and contained a trace Cf 111 ; it gave no reaction with ferric 
atdta: in addition to resins a trace of benzoic acid was present. 

The alcoholic extract was yellow and brittle: with water a 
turbid mixture was obtained, which had a bitter taste. In 
addition to resins a trace of an alkaloidal principle was detected. 

The aqueous extract was sweetish and slightly bitter, and 
easily reduced Fehlipg’s solution on boiling. 

The fruit contained butyric acid, with a trace of tartaric acid, 
a traced astringent matter giving a greenish coloration with 
ferric chloride, an- alkaloid, and a white principle, nan-crys¬ 
talline, and neutral, with resin and saccharine matter. 

The alkaloids oresent in the fruit and in the root appear to 
be identical. The amount present in each case was very small, 
not exceeding a trace. 

Several species of Gmelina are sometimes used as demulcents. 

G. asiatica affords the Radix Deiparas or Rais madre de 
Deoi of the Portuguese.. Rumphius (Sort. Amb., i., p. 129) 
relates that formerly its roots were dug only on St. Mary’s 
day, and that only those roots which turned towards the north 
were selected for use. It was in great request in doa us an 
antidote to every poison, and a remedy for every disease in 
former days. The roots are slightly bitter, astringent, and 
aromatic. Loureiro says:- Valent in doloribus articulorum, 
etaffectibus nervorum, radix interne sumpta; folia externe 
applicata.” (Flor. Cochin-Ohin., ii,, p. 876.) The Tamil name 





VEltBBN ACE2E. 7,3 

is Nihicfnnal, and the Telugu Ncla-gfanadi. {AiuiKc, Mai. 
lull., ii., p. 240.) 

VITEX NEGUNDO, Linlu 
Fig.— Wight It*., t. 519 ; Rheedc, Ilort . MuL iL % t. 12. 

VITEX TRIFOLIA, Linn. 

Fig. — Bot, Mag., t. 2187 ; Rheedc, Hort . Mai. ii., t. 11. 

Hab. —Throughout India and Ceylon. The leaves, root, 
and fruit. 

Vernacular .—Sambhalu, Nisinda (Ilind.), Nisinda (.Beny.), 
Yanai, Nigudi, Liugur (Mar.), Vellai-nocki, Nir-nochi (T<xtfu)> 
Telia-vavili, Niru-vavili (Tel.), Nochi, Nirnoclii (MaL), Lakki, 
Kare-lakki (Can.), Niguri (Guz.). 

History, Uses, &C. —These two shrubs, the properties of 
which appear to be identical, are described by Sanskrit writers 
under the names of Nirgundi, Smdhuvura,* Sephalika, Sveta- 
pushpi, Pusbpanflika, &c. Two varieties are recognised: one 
with pale blue flowers (Svctapushpi), and the other with blue 
flowers {Pnshpanilika). Among tho Tamils, one of these plants 
is supposed to be male and the other female, and for this 
reason they are usually combined together in their pre¬ 
scriptions. In the Nighantas, Nirgundi is described as cephalic, 
pungent, astringent, bitter and light; a remedy for colic, swell¬ 
ings, rheumatism, worms, leprosy, dyspepsia, phlegm, and boils. 

The leaves are generally used as a discuticiit fomentation in 
sprains, rheumatism, swelled testicles, contusions, Ac. The root 
is thought to be tonic, febrifuge, and expectorant, and the fruit 
nervine, cephalic, and emmenagogue. 

Mahometan physicians use these plants as" substitutes for 
Vi lex AgiuM-ca*tHih the fruit of which is imported into India and 
sold in the bazars as Sambh61u-ke-bij. 

* ttjiuluku, Simlu vara or Syanduvani, from being used.to .prewit a 
dow of humours, is probably more correct. 

III.--10 
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V\ Negnndo is the Lagondium of Rumphius, who states that 
the leaves are used to preserve rice and clothes from insects 
and to drive them away; and that the Javanese women make an 
extract from it which they use as a carminative and emmena- 
gogue. In India the leaves are often placed between the leaves 
of books to preserve them from insects^ 

F trifolia, Linn., is highly extolled by Bontius. {Diseases 
of Lidia, p. 226.) Ke speaks of it as anodyne, diuretic, and 
cmmenagogue, and testifies to the value of fomentations and 
baths prepared with ‘this noble herb/ as he terms it, in the 
treatment of Beri-beri, and in the allied and obscure affection, 
burning of the feet in natives. Of F. Negundo , Fleming 
remarks {Asiat. Researches, Vol. XI.) that its leaves have a 
better claim to the title of discutient than any other Vegetable 
remedy with which he is acquainted. The mode/ of application 
followed by the natives is to put the fresh leaves into an 
earthen pot and heat them over the fire till they are as 
hot as can be borne without pain; they are then applied 
to the affected part, and kept in situ by a bandage; the 
application is repeated three or four times a day until the 
swelling subsides. Pillows of the dried leaves are sometimes 
used to lie upon for cold in the head and headache. Dr. Hovd 
(1787) states that the Europeans in Bombay call it the fomen¬ 
tation shrub, and that it is used in the hospitals there as a 
foment in contractions of the limbs occasioned by the land winds. 
In the Concan the j uice of the leaves with that of Maka {Eclipta 
alba) and Tulasi ( Ocimttm sanctum) is extracted, and Ajwan 
seeds arc bruised and steeped in it, and given in doses of six 
massas for rheumatism. The juice in half told doses with ghi 
and black pepper is also given, and in splenic enlargement 
2 tolas of the juice with 2 tolas of cow's urine is given every 
morning. A very interesting account of the treatment of 
febrile, catarrhal, and rheumatic affections, as practised by the 
people of Mysore, by means of a sort of rude vapour bath pre¬ 
pared with this plant, is furnished by Dr. W. Ingled6w. 

( Edin . Med . and Bury . Journ ., Oct. 1817, p. 530.) Roxburgh 
mentions the use of baths prepared with the aromatic leaves in 
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the puerperal state ot women in India, "According to Ainslie, 
the Mahometans are in the habit of smoking the dried leaves in 
cases of headache and catarrh. The dried fruit is deemed 
vermifuge. (Phar . of India* p. 163.) 

Description. —A shrub growing in patches; branchlets, 
panicle, and underside of the leaves white* with a fine tornen- 
tum; leaves petioled, 3 to 5 foliolateleaflets lanceolate, long, 
acuminated, entire, or coarsely cut and crenated; panicle termi¬ 
nal, pyramidal; flowers bluish-white to blue; berry black, the 
size of a pea. The habit of the shrub is variable; when grow¬ 
ing near the sea it has almost always 8-foliolate entire leaves, 
the leaflets being attenuated into the petioles; inland, the shrub 
has a more delicate appearance ; the petioles of the leaves are 
much longer and the leaflets, from 3 to 5 in number, are often 
serrated. The serrated variety is preferred for medicinal 
purposes, and is called Kutru The leaves of both varieties 
appear to be equally aromatic; the odour reminds one of the 
English Bog Myrtle (Myrica Gale , Linn.) ; the taste is bitter 
and nauseous. The berry is vciy feebly aromatic. In Anthony 
Collin’s French Translation of Clusius, Lyons, 1602, there are 
figures of both plants, which, though old and quaint, represent 
the general appearance very fairly. 

Chemical composition, —The leaves contain principally an 
essential oil and a resin. The oil possesses the odour of the 
drug and is neutral and almost colourless. The resin dissolves 
in alkaline solutions with a reddish-brown colour, softens below 
40° C., and gives off aromatic vapours when heated. A tincture 
of the drug gives a green colour withferric chloride. The ash 
of the air-dried leaves amounts to 7*7o per cent. 

The fruits contain an-acid resin, an astringent organic acid 
giving a green colour with ferric salts and a precipitate with 
gelatine, malic acid, traces of an alkaloid and colouring matter. 
The fruits previously dried at 100° gave 6*8 per cent, of ash. 

Vitex AgnilS-castus, Linn. Mahometan physicians, 
under the Arabic name of Athlak and the Persian Panjsmgusht, 
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describe the tiyvos of the Greeks and the Vitex of the Romans. 
The berries under the names of Hab-el-fakad and Sarabhdlu-ke- 
bi j are imported into India and are considered to be .astringent, 
resolvent, and deobstruent, and useful for removing obstructions 
of the bruin and liver ; they are also given for enlargement of 
the spleen and dropsy. V. Agn un-cast us is also called by the Arabs 
Zu-khamsata aurak, “ the five-leaved,” and in Egypt is known 
as Kaf Miry am, “ the hand # of Mary.” Among the ancients 
it was sacred to Esculapius, and was considered symbolical of 
chastity. In the Middle Ages the fruit was known as “Monks' 
pepper.” The fruit is sold in Bombay as Renuka, the true 
r&iuka (Piper aumntiacim) is not known in Western India. 

Description.— A small, dull gray, ovoid fruit, the size 
of a duckshot, half enclosed in the calyx, to which a portion of 
the peduncle remains attached. Upon section it is found to be 
extremely hard, and, if perfect, to consist of four cells, each 
containing a Small flat seed. Generally one or more of the 
cells are abortive. 

Chemical composition.— The seed of V\ Agnus-castus has been 
found to contain a peculiar bitter principle called (Justine, a 
volatile acrid substance, a large quantity of free acid and fat 
oil.* In Greece the fresh and rather unripe berries are said to 
be added to the must of the grape to render the wine more 
intoxicating, and prevent it trom turning sour. lLanderer, 
BuchnReport. tie., 20 ; LXXXI., 229 ; buchn . N. llepert 
III., 392 .) 

CLERODENDRON INERME, Giirtn. 

Fig.— Giirtn. Fruct . t . 57, /. 1; Rhccde , Ilort. Mai . v ., 

t. 49 . 

Hab.— India and Ceylon, near the sea. The leaves. 

Vernacular .—Sangkupi, Chhoti-arni (Hind.), Isamdhari 
(l)nkh.), Shen-gankuppi (Tam.), Pishimka, Utichettu {Tel.), 
Banjoi (Peng.), Koivcl, Yanaiai, ijah&n-khari-uurvel (Mar.), 
Xaitakkile (Can.). 
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History > Uses, &C. —This is a shrub the medicinal pro¬ 
perties of which arc widely known in the East. Some .identify 
it with the Kshudragniraantha of the R4ja Nirghanta. It is. 
the Qambir-laut of Java, the Wcel-bu-rcenda of Ceylon, and the 
Sanfu-mun of Cochin-China. Ainslie says the juice of the 
leaves and' root is considered alterative in scrofulous and 
venereal affections, the dose being a tablespoonful with or with¬ 
out a little castor oil. Rheede speaks of the use of the dried 
leaves for the same purpose, and of a poultice ofthe leaves 
to resolve buboes; he also says a bath prepared withthem is 
used in mania, while the root boiled in oil affords o liniment 
useful in rheumatism. G. inenne is the Jaminum litomtm and 
Phannacum litoreum of Rumphius (Lib. vii„ cap. 47), who says 
the Amboyna name is Wale-)>nti-lohahzi which means “white 
strand cord.”' The Malays and Macassars administer the 
berries or the root to people poisoned by eating unwholesome 
fish; the leaves smeared with oil are heated over the fire and 
applied to recent wounds ; they are also one of the leaves used 
for preparing the green rice of the Malays; he concludes 
by saying “ larga ac fausta natura in cunctis fore litoribus 
hanc obviam profert plantain.” In Bombay the plant has a 
great reputation.as a febrifuge ; the juice of the leaves is used 
in doses of half an ounce. It is mucilaginous, very bitter 
somewhat saline, and with a fragrant, apple-like odour. 

The medicinal properties of 0. inerme closely resemble those 
of Chiretta. The drted leaves have been found to be quite as 
efficient as the juice of the fresh plant; they should be dried in 
the shade ta preserve their aroma, and may be administered in 
decoction with aromatics, or powdered and made into pills. A 
tincture has also been found to be an efficient preparation. 

Description. —A straggling shrub, 3—7 ft.; shoots grey- 
pubescent. Leaves opposite, rarely ternate, \ — lj in., when 
young somewhat grey-pubescent, base cuneate; petiole i in. 
Podunclcs £—1J in., all axillary, 3—7 fid.; bracts ^ in., linear; 
pedicels /,—£ in., calyx grey-puberulous or glabrate. Corolla 
white, tube J in.,glabrate, lobes £ in., oblong. Ornpe J by £ in., 
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spongy, hardly succulent, smooth, hardly sulcate, separat¬ 
ing into four woody pyrenes. Or the leaves may be mostly 
term te or sublinear and larger. The drupe also may vary in 
size. Some on this account make Rumphius’ plant a separate 
species under the name of C. neriifolium , but Bentham and 
Kurz consider it only a variety. 

Chemical composition. — A proximate analysis of the leaves 


gave the following results:— 

Ethereal extract . 4*77 

Alcoholic „ 5*70 

Aqueous „ 15*54 

Alkaline „ 11*48 

Organic’ residue . 50*06 

Inorganic „ 6*44 

Moisture „ 6*01 


Total .100-00 


Ash soluble in water . 44*14 

„ „ in acid . 47*10 

Sand and silicates.... 8*76 


Total .100*00 

Sodium chloride in ash....,.... 24 01 


The bitter principle is entirely removed by ether, and the 
subsequent treatment by alcohol and water affords extracts 
which are free from any bitterness. Ether, alcohol, and water 
independently exhaust the leaves of this principle, but the former 
removes it with less admixture of foreign substances. The 
ether extract evaporated and mixed- with water will give up the 
bitter property to the solvent, and this by gradual evaporation 
leaves it in an almost pure condition. It is obtained as a viscid 
mass, which, in process of time and by exposure to the air, hardens, 
and may be reduced to a non-hygroscopic powder. It is soluble 
in water, with a slightly acjd reaction, and is partially rendered 
insoluble by neutral plumbic acetate, thus giving evidence of 
its compound nature. The portion precipitated/ bff the lead 
salt, when liberated from the metal by liydvogen sulphide, was a 
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light-coloured amorphous acid powder, soluble in water,* spirits 
of wine and ether, and reducing Fehling when in aqueous solu¬ 
tion The bitter principle that escaped precipitation by 
plumbic acetate was readily shaken out of the acid filtrate with 
ether. This was a whitish amorphous powder soluble in water, 
with a neutral reaction, and did not reduce Fehling’s solution; 
it was not precipitated by alkalies, and was not coloured with 
ferric chloride; it was chiefly distinguished by its being pre¬ 
cipitated by tannin and affording a transient red-brown colour 
with strong sulphuric acid. The dual nature of the bitter 
principle seems to show a very remarkable resemblance with 
that found in Chiretta (Swertia Chirata), a geutianaceous plant. 
Chiretta has been investigated by Hohh, who found the drug 
to contain Ophelic acid C 13 H 20 O 10 and Chiratin C 26 H 48 O 15 , an 
acid and neutral bitter principle respectively, mid representing 
the activity of the herb. 

The leaves, when distilled with water, yield a stearopten-like 
body having the fruity flavour of the fresh plant. The ether 
extract was fragrant, green, and of a greasy consistence. The 
alcoholic extract contained some resinous matter, and much of 
the salt, which was left as cubical crystals when evaporated. 
Water dissolved out gum and brown colouring matter. Neither 
tannin nor starch was present in the leaves. They left on 
gentle incineration as much as 15*29 per cent, of ash, and the 
large amount of salt in this ash indicates the habitat of the 
plant as being in close proximity to the sea. (Hooper in Phann . 
Record , Aug. 1st, 1888.) 

CLERODENDRON INFORTUNATUM, 

G'drtn . 

Fig. — Rheede , Hort. Mai. ii, t. 25; Burnt. Zey., t. 29. 

Hab.—Throughout India. The leaves. 

Vernacular .—Bhant (Hind.), Bhat (Betty.), Chitu (Nepal), 
Bh fin dir, Kari (Mar.), Kar6 (Can.). 

History, Uses, &C.—Rheede states that theleavesof this 
plant arc used as a vermifuge, and that the root rubbed down with 
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buttermilk is administered in colic and lientery. Dr. Bholanath 
Bose has drawn attention to the leaves a» a cheap and efficient 
substitute for Chiretta. (Pharmacopoeia of India.) Brigade- 
Surgeon J. H. Thornton considers the expressed juice of the 
leaves to be an excellent laxative, cholagogue, and anthelmintic; 
also a valuable bitter tonic, and useful as an injection into the 
rectum for the destruction ot ascarides. .These opinions aro 
supported by those of six other medical officers quoted by Dr, 
G. Watt in the Dictionary of the Economic Products of India, ii,, 
p. 373. M. C. Dutt gives Bhundira as the Sanskrit name, but 
this name docs not occur in the Raja Nirghanta, and is usually 
applied to other plants. In Western India it has been 
identified with the Kari of the Raja Nirghanta. 

Description. —A gregarious shrub spreading by under, 
ground suckers, 3 to 6 feet in height. The leaves are from 8 to 
10 inches long, and from 7 to 8 inches broad at the base, ovate- 
cordate, hairy on both sides, odour disagreeable, taste bitter, and 
slightly astringent. The inflorescence forms large, terminal, 
cross-armed panicles, flowers white, streaked with pink, sweet- 
scented ; after they have fallen, the calyxes enlarge and turn red. 

Chemical composition :—A proximate analysis of the leaves 


gave the following result:— 

Ethereal extract . 10*81 

Alcoholic „ ... ? . 16*40 

Aqueous „ . 16*20 

Alkaline „ ..,. 8*97 

Organic residue . 38*47 

Inorganic „ . 6*93 

Moisture ..... 4*22 


Total.1004)0 


Ash soluble in water 
» t , in acid . 
Sand and silicates.... 


16*83 

72-80 

10-30 


Total.100*00 


Sodium chloride in ash 


5*58 
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The leaves of C. itrfortnnatum wete devoid of the odorous 
principle noticed in the former species, and yielded no volatile 
constituent when boiled with water. The ether extract contained 
a quantity of resinous matter, and gave up the bitter principles 
when heated with water ; the extract was of a less fatty consistence 
than that from the C. liter me leaves. The spirituous extract was 
also much larger than in the previous sample, and was differently 
constituted, inasmuch as it almost entirely consisted of a tannin, 
giving a green colour with ferric chloride. These leaves con¬ 
tain much more soluble < ’ game matter than the former, but 
the percentage composition of the ash shows that the soluble 
inorganic salts are much smaller. The ash of these leaves 
amounted to 12*3 per cent. ( Hooper in Pharnt. Record , Aug. 1st, 
1888 ) 

Clerodendron Siphonanthus, Br.,Lam. III., t. 79, 
f. i .; Wight III ., L 173, is stated by M. C. Dutt to he in ust in 
Bengal as Bharangi, but the samples of that drug which we 
obtained from Calcutta and Cawnpore proved to be the stems 
and roots of C. serratum, Spr .. Wight Ict . 1472; Bot. 
Mag., t. 2536. From enquiries we Lave made there is no doubt 
that the latter plant is largely used in many parts of India as 
a substitute for Premna herhacta , the true G&ntu Bharangi, but 
if wo regard the root of (X serratum as the true Bharangi, and 
the root of P. herbacea as the Gantu (or knotted) Bharangi, 
tLere will be no confusion. 0 . serratum has a light-coloured 
root, very often contorted, and seldom more than an inch in 
diameter. A light brown epidermis and thin bark cover the 
tough woody portion, which shows well-marked medullary rays 
and concentric riugs. The drug contains much starch, it is 
faintly bitter, and has no peculiar odour. The young tops and 
light blue flowers are used ag a vegetable by the natives. 

The root ot C. serratum did liot yield anything of great 
activity when examined chemically, which proves that there is 
little to recommend it os a medical agent. The wood of the root 
is almost inert and tastele ss ; the thiu bark constitutes only one- 
fifth of the weight of the dried root and contains a small 
lll-ii 
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quantity of the peculiar bitter principles, dissolved by 
ether, associated with an acrid resinous substance, and some 
fatty material* It is interesting to observe, however, that the 
reactions of the bitter principle* although occurring in such 
small quantity, were identical with that obtained in the leaves 
of the other two species, where it formed from £ to 1 per cent, 
of the total 

AVICENNlA OFFICINALIS, Linn. 

Fig. — Wall. PI. Ah. Rar. in./ t. 271; Wight Ic., t. 1481; 
Rheede, Horf. Mai. iv., t. 45. The White Mangrove ( Eng.}, 
Pal&uvier blanc (Fr .). 

Uab.—Mangrove swamps of Deccan Peninsula and 
Ceylon. The seeds and bark. 

Vernacular. —Bani ( Beng .), Mada-chettu, Nalla-mada [Tel.) 
Upputi (Mai.), Tivara (Mar.), Timmar (Sind). 

History, Uses, &C. —This plant derives its generic name 
from the celebrated Arabian physician Avicenna (Ibn Sina). The 
green fruit mixed with butter and boiled is made into a plaster, 
which is used for softening and maturing tumours, and to promote 
the healing of the ulceration caused by small-pox. This property 
of the fruit is alluded to by Camoens in the “Lusaid”— 

" Wide forests there beneath Maldives tide 
Prom withering air their wondrous fruitage hide. 

The green-bair’d Nereids tend the bowery dells. 

Whose wondrous fruitage poison’s rage expels.” 

The bark hr astringent and is used by tanners. In Madras 
the ashes of the wood are used by washermen for washing clothes. 
The wood is valued on account of its durability under water, 
and as a fuel for heating furnaces it is preferred to other kinds 
of wood on the West Coast of India. The seeds are bitter, but 
are sometimes eaten. 

Description. —A shrub or tree with opposite evergreen 
leaves, which are oblong, entire, and coverod beneath with a 
white pubescence. The flowers are arranged in closely-packed 
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terminal bunches, and are of a dirty yellow colour. The fruit is 
a broad, compressed capsule, one inch in length, dehiscing by 
two thick valves; seed erect, cotyledons large, plaited length¬ 
wise, radicle inferior, villous. The roooS stand out of the mud in 
which they grow, overarching each other in erect angled masses, 
and send up asparagns-liko shoots from their underground 
parts. 

Chemical composition .—The bark of A. officinalis is used in 
Madras as a dyeing agent rather than as a tan. It contains a red 
colouring matter striking a greenish colour with ferric chloride* 
but giving no precipitate with gelatine. The colouring matter 
is precipitated by acids and redissolved by alkalies. The ash 
of the air-dried bark amounts to 11*4 per cent., and is 
deliquescent. 


LAW-ATJE. 


OCIMUM BASILICUM, 

Fig. — Wight lc., t. 8G8 ; Jacq. Hort. Vinci . in., t. 72 ; 
Hkcede , Hort. Mai. .r., t. 87. Sweet Basil (Eng.), Grand Basilic 
IFr.). 

Hab.—Persia, Punjab. Culti vated throughout India. The 
herb and seeds. 

Vernacular. —Nazbo, Sabza (Hind.), Sabja (Mar,, Guz .), 
Nasbo, Sabja, Bnboi-tulsi ( Tieng .), Tirunitru-pachchai (Tam.), 
Vibudi-pattri [Tel.), Kam-kasturi (Can.). 

History, Uses, &C. — The Hindus dislike the smell of 
this plant; the Mahometans on the other hand are very partial 
to it. The Arabs call it Rihfin or “ the herb/’ and the Persians 
Shahasperham or “ king of herbs,” and Ndzbu, u having a 
delicate odour ”; it is also known in Persia as Habak-i-Kirmani, 
Kir man mint,” from its abundance in that province. The 
vC.iithor of the Makhzan slates that it is the (Ooitnum) of 
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Europeans, who call the large-leaved variety Octmum magnum r 
and the small-leaved Octmum parvum . The plant is considered 
to be hot and dry, deobstruent, carminative, and stimulant, and 
the seeds taken whole are much valued on account of their 
mucilaginous properties: when crushed they are said to be 
astringent, and are prescribed in fluxes from the bowels. The 
juice of the plant snuffed up causes sneezing and clears the 
brain. O. ba&ilicum is probably the of Dioscorides, but 

perhaps not of Theophrastus, who describes bupov as a shrub. 
The Ocinram of Pliny is probably a kind of clover which also 
bore this name, as he states that it is given to mares and 
asses to promote conception. 

De Gubematis (Myth, dcs Plant , ii., 35) gives an interesting 
account of the history of Basil in Europe where it is considered 
to be ercfci*. and funereal. In Southern Italy it is worn in the 
waist or b^om of young girls and in the hair of married women, 
and is called Bacia-nicola ; the youths stick a sprig of it above 
the ear when they go courting. In Tuscany the Basil is called 
Amorino. In Crete it is a sign of mourning, but is universally 
cultivated in window gardens; Boccacio’s story of Isabetta of 
Messina is too well known to require repetition. De Guber- 
natis is cf opinion that ail the superstitions concerning this 
plant current in Southern Europe are of Byzantine origin. 
According to the Apomamris Apotelesmata, to dream of Basil 
is unlucky. 

In Europe Sweet Basil is used as a potherb for seasoning 
certain kinds of food, and is considered to have the same 
general qualities as thyme, sage,. &c. It has long been a popular 
remedy for mild nervous or hysterical disorders, and in Bueaos 
Ayres its fresb juice is said to be used as an anthelmintic, and 
to possess the advantage of not tending to produce unpleasant 
symptoms. Its essential oil was formerly in vogue as a carmina¬ 
tive and nervine. (Med. Record , xvi., 325.) 

Description. —Three lorms of this plant are common in 
India: ti)* mint-like garden basil, with large flowers and green 
or purple sterns: the variety pilomm of Roxburgh having a 
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pleasant lemon odour; and a small variety common in gardens 
and on Waste ground having a marked peppermint odour, and 
hardly different from 0. canum. The ordinary garden basil has 
brown nutlets, but those of the pilose variety are black and 
correspond with the drug imported from Persia under the name 
of Tukm-i-rih5n. They are small, black, oblong nutlets, barely 
r V of an inch long, slightly arched on one side and flattened on 
the other, at the base there is a small ^projection with a white 
point. They have no odour, the taste is oily and slightly 
pungent. When moistened they become coated with a semi¬ 
opaque mucilage. 

Chemical composition. —The leaves distilled with water yield 
about 1*56 per cent, of a yellowish-green oil, lighter than water 
(Raybau 7, «/., Pharm. 20 , 447), which, when kept, solidifies, 
almost wholly, aS crystallised basil-camphor; the solid oil 
crystallised from alcohol forms 4-sided prisms, having a faint 
smell and taste; crystallised from water, it forms white, trans¬ 
parent, nearly tasteless tetrahedrons. It is neutral. Formula 
C 90 H lfl 6 HO. ( Bcnasfre, Dumas and Peligot in Gmcliris Hand • 
hook y 14, 339.) 

The price of the Persian seeds in Bombay is Rs. 4 per maund 
of 37i lbs. 

OCIMUM GRATISSIMUM, Linn . 

Fig. — Jacq. Ic. PL Rar. m., t. 495; Rheedc, Hort . Mai. x. 
t. 86 . 

Hab, —Bengal, Chittagong, E. Nepal, Deccan Peninsula. 
The leaves. 

Vernacular .—Ram-tulasi (Hind. Mar. Beng.), Elumicham- 
tolashi (Tam.), Nimma-tulasi ( Tel .), Kattu-tuttuva (Mai). 
Kada-tulasi (Can.). 

History, Uses, &C.—This plant is the Varvara, Barba¬ 
ra, and A j valla of the Nighantas. The leaves have a remark¬ 
ably grateful lemon odour and taste, and are made into a chutney 
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by the Hindus! and are also used as a cooling remedy in gonor¬ 
rhoea. Baths and fumigations prepared with this plant are used 
in the treatment of rheumatism and paralysis. A decoction of 
the mucilaginous seeds is used as a demulcent. This plant 
has been wrongly identified with the Palangmishk or Faranj- 
mishk of Persia. The seeds imported into Bombay from Persia 
under these names bear no resemblance to those of 0. gratis - 
simum. 

Description. —Stem erect, woody, perennial; bark ash* 
coloured; branches opposite, erect, 4-sided, when young smooth, 
glossy and green, whole height of the plant from 4 to 8 feet; 
leaves opposite, long-petioled, drooping, oblong, ventricose, 
remotely serrate, pointed, smooth on both sides, often 6 inches 
long, including the petiole, which is about a third of the whole; 
racemes terminal, pretty long, rigidly erect, with the verticels 
of six flowers pretty close; bracts short petioled, reflexed, cor¬ 
date lanceolate ; calyx, upper lip marked with three nerves ; 
corol short, scarcely larger than the calyx, of a pale yellow under¬ 
neath, oblong, concave, and entire; filaments longer than the 
corol, with a large tuft of dark yellow hairs on the joints of 
the large pair near the base. ( Boxb .) 


OCIMUM SANCTUM, Linn . 

Pig.— Burnt. Thes. Zeyl. 174, t . 80,//. 1, 2; Rimph. Herb 
Arnb. v ., t. 92, /. 2. Holy Basil ( Eng .). 

Hab. —Throughout India. The leaves. 

Vernacular.— Tulsi ( Hind * Gu$.), Tulasi (Tam., Tel ., Mai., 
Beng ., Mar., Can.). 

History, Uses, &C. —The Tulasi plant is venerated 
in India by the Hindus like the Vcrvein was amongst the 
Romans. Its worship is expounded in the TiilasiJcava&am,& little 
book composed of two parts: the first being the Tulasikavagam 
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proper or “ Tulasi amulet/ from the TulasmAhdtmya of the 
Brafmanda Parana , and the second, a hymn in honour of tho 
plant by a certain Pundurika. The Tulasi is invoked. for the 
protection of all parts of the body in life and death, and espe¬ 
cially in its quality of putradah putrakdnkshindm , or “ giver of 
children/’ The plant is the beloved of the gods and of pious 
persons, to whom it affords its amrita (ambrosia); it is especially 
dear to Vishnu and Lakshmi, whence its synonyms Haripriya, 
Vishnupriya and Lakshmipriya. The divine N&rada has sung 
the praises of this immortal plant, which contains in itself 
every perfection, cures every ill, and purifies and guides to the 
heavenly paradise those who worship it. The mystery of the 
Tulasi is the mystery of the Creator. 

The worship of the plant is strongly recommended to Vishnuites 
in the latter part of the Padmapurana, and it is also worshipped 
by the followers of Siva. Krishna, the popular incarnation of 
Vishnu, has adopted this herb for his cult, whence the name 
Krishna-tulasi. Sita, according to the Ramayana , was turned 
into a Basil plant, which on this account bears the synonym 
Sitahvaya. The connection between the Tulasi and the Amrita 
is indicated by the suspension over the plant of a dropping pot 
of water in the month Vaisakh. Worshippers of Vishnu wear a 
necklace of Tulasi beads, and the Vishnu dvtas or “ messengers 
of Vishnu/’carry tu/asirnani rosaries. When a Hindu dies, his head 
is washed with water in which are placed Tulasi leaves and 
Sesamum seeds, and a sprig of the plant is placed upon his breast 
as a viaticum. Accusing to the Krhdyogasaras, the devout wor¬ 
shipper of the Tulasi is privileged to ascend to Vishnu’s paradise 
accompanied by 10 millions of his kindred. The wretch who 
destroys the plant is abhorred of Vishnu, and can never hope for 
any prosperity; it may only be plucked for religious or mecjicinal 
us~ and when offering the following prayer:—“Mother Tulasi, 
who brings joy to the heart of Govindas, I gather thee for the 
worship of Narayana; without thee, 0 blessed one, every work 
is vain; that is why I pluck thee ; 0 goddess, be propitious to 
me. As I gather thee with care, be merciful to me, 0 Tulasi, 
mother of the world, { beseech thee.” 
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Ia worshipping the plant 9 it is addressed as the goddess 
Sri or Lakshmi— 

Sakhi, Subhe, Pdpahfcrini, Punyade, Naraasfce. 

N&radanute, N4r&yanamab4hpriye ! 

O beloved, O beautiful, 0 destroyer of the wicked, O purifier; 

Honour to thee, O distinguished of N&rada, O dear to the heart of 
Vishnu ! 

The goddess is besought to protect the head (firas), the 
forehead (vhalam), the sight (dr if as) > the nose ( ( grdhnam) in 
her quality of sugandha or perfumed, the face ( mukham ) in her 
quality of sumukht or fair of face, the tongue, the neck, 
the shoulders, the body (madhyam) in its quality of punyada, &c., 
down to the feet. (Be Qubernatis.) 

The Tulasi plant may be often seen occupying a prominent 
position in front of Hindu houses ; when thus kept it has to be 
watered and worshipped daily. It is often grown on the top 
of the Brundavanas* or square brick structures erected in the 
outer courts of temples, and in Calcutta, even in European 
compounds, there is hardly a hut occupied by a Darwan or 
Ooriya bearer without a pot of Tulsi close to the door. 
Frequently in the evenings a light is kept burning near the 
plant. Sanskrit writers make two varieties of thisplant (founded 
upon some difference in the colour of their leaves), namely, white 
and black; the plant, irrespective of colour, is called in Sanskrit 
Tulasi and Parnasa. According to the Baja Nirghanta , it 
removes cold, destroys intestinal worms and evil spirits, and 
alleviates vomiting. 

The leaves are said to be expectorant, and are prescribed in 
catarrhal affections. The dried leaves powdered are used as a 
snuff in a disease called peenash (ozoena). Ainslic mentions 
the use of the root in decoction in febrile affections. In the 
Concan a decoction of the leaves with the flowers of Carey a 
arborea and black pepjfer is given in remittent fever. Tulasi is 
also an ingredient in prescriptions for rheumatism. (See Viftx 
trifolia .) The seeds are mucilaginous and demulcent. 

* ^ (Vrindavana) is a raised platform of earth or masonry wt which 

the worshippers of Krishna plant and preserve the Tulasi. 
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Description. —Stem short, woody, perennial; branches 
numerous, opposite, round, usually dark-purple, hairy; leaves 
opposite, petioled, oval, serrate, downy, about 1£ inch long 
and 1 inch broad; racemes terminal, erect, usually dark- 
purple, hairy, 4-sided; bracts opposite, petioled, cordate, reflex, 
(1-flowered; seeds black, oblong, about of an inch long, 
slightly arched on one side and flattened on the other, blunt- 
pointed. 

Other labiate plants, officinal in the East on account of tlieir 
mucilaginous nutlets, are;— 

Salvia plebeia, /?>*., and S. aegyptiaca, Linn. var. 
pft mi la Mth. Dene. in J«nj . Voy. Dot. 128, L 133. The former 
plant is common in many parts of India, and the latter in the 
Salt llangc and Trans-Indus, extending to Sind and Belu- 
cliistan. 

r rhe nutlets of S . pk'ki-a arc very small, ^ of an inch long, 
ellipsoid, smooth, and of a brown colour; they arc valued on 
account of their mucilaginous properties, and are administered 
i n I orually ?;/ gonorrhoea. They are supposed to have strengthen- 
cvng properties, and are given to promote the sexual powers 
like many other mucilaginous drugs. The statement that they 
. are used for killing vermin is a mistake. The plant is known 
as Sat hi and Samundar-sok in the Punjab and Sind, and the 
seeds are sold in the bazars under the name of Kammar-Jcas 
or “ strong-back.” Theophrastus (II. P. ix., 19) mentions a 
Kpuraloyovos or “ strong-back ” which has not been identified. 
The Greeks were acquainted with S. officinalis, the EHisphakos 
or Sphakos of Theophrastus (II. P. vi., 1,2), and the Elelisphakia 
of modern Greece. 

The nutlets of S. (egyptiaca var. puntila are much larger (Jg of 
au inch), and are used in the north of Iudia as a substitute for 
Tukm-i»halung. 

Chemical comjmitton .—Tho seeds of S. plebeia have the follow¬ 
ing composition:—Water, 10*44; oil, 18*68; albuminoids, 11*90; 
gum and fibre, 43*98; ash, 15 per cent. No alkaloid is present. 
The nitrogen amounts to 1*88 per cent. 

111-13 
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Lallemantia Royleana, Benth., furnishes the nutlets 
sold in the bazars as Tnhn-i-balung. It is a plant of the Salt 
Range and Trans-Indus, extending to Persia, from whence the 
drug is imported via Bombay. 

As met with in commerce, they are black, £ of an inch 
in length, oblong, smooth, 3-angled, tapering towards the 
umbilicus, which is marked by a white spot; one side of the seed 
is broader than the other two, and slightly arched. The seeds 
when moistened become immediately coated with a tenacious, 
opaque, tasteless, grey mucilage. 

Under the name of Faranjnmhk or Bimnjnmhk , Arabic forms 
of the Persian name Pnlangnmhk, the nutlets of an unidentified 
labiate plant are imported from Persia. 

They are about tV of an inch in length, brown, oblong, 
smooth, 3-angled, tapering towards the umbilicus, which is 
marked by a white spot. When moistened x they become coated 
with a transparent mucilage. The taste is feebly pungent. 

Tho plant from which they are said to be obtained is 
described by Persian medical writers as having a clove-like 
odour, on which account it is often called KaranfaBi-bmtani , 
“garden clove .’ 9 According to Abu Hanifoh, it is tho same as 
the plant called by the AYobb.A*'ba~el-fatiyat\Cahimintha 
Cli nopodium, Benth., the Wild Basil). It is considered to be 
cephalic, astringent, curdiucal, tonic, and carminative. 

COLEUS AROMATICUS, Benth. 

Fig, — Wight XIL it., t. 175; Bot. Meg., L 1520. Country 
Borage (Eng.). 

Hab. —Moluccas. Cultivated throughout India and Ceylon 
The leaves. 

Vernacular.— Pathar-chdr (Sind., Bengal, Pdn-ova (Mar.). 

History, Uses, &C. —This plant, found in every IndiaL 
garden, is the Coleus aromaticus of Loureiro, who describes it as 
resolvent, tonic and cephalic, and useful iu asthma and chrome 
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cough; also in epileptic and convulsive affections. Roxburgh 
(FI. Ind., iff., 22) remarks that the leaves and all parts of the 
plant are delightfully fragrant, they are frequently eaten with 
bread and butter, also bruised and put into country beer, cool 
tankards, &c., being an excellent substitute for Borage. Amongst 
the natives of India the juice is a domestic remedy in colic and 
dyspepsia, and the crushed leaves are applied to relieve the pain 
and irritation caused by the sting of the centipede. The chopped 
leaves, made into pellets and dipped in a paste made of the 
flour of the chickpea, are fried in butter and eaten. Food pre¬ 
pared in this manner is a favorite Indian dish and is called 
.( bhajen ). Dr. Wight speaks of the plant as a powerful aromatic 
carminative, given in cases of colic in children, in the treatment 
of which the expressed juice is prescribed mixed with sugar or 
other suitable vehicle. In his own practice he observed it to 
produce so decidedly an intoxicating effect that the patient, a 
European lady, who had taken it on native advice for dyspepsia, 
had to discontinue it, though otherwise benefiting under its use. 
The Rev. J. Long ( Journ. Agri-Uort. Hoc.. Inch, 1858, x.,p. 23) 
also notices its intoxicating properties. In the Diet. ftcon* 
Prod . of India, ii., 504, it is stated on the authority of Dr. A. 0. 
Mookerjee that tlie expressed juice of the leaves is considered 
an anodyne and astringent, and is applied round the orbit in 
cases of conjunctivitis. One of its has taken large doses of the 
fresh juice of the leaves without observing any intoxicatiug 
effect, and Mr. J. G. Prebble, who ha* experimented with a 
auecus prepared from the fresh herb, informs us that in large 
and repeated doses it did not produce the slightest iutoxicutiug 
effect. t The meats, a sample of which lie has kindly supplied, 
had.tiie smell and taste, of weak iuiwsion of liquorice root. 

Description. —The leaves of C . aromativus , which are 
broad, ovate-crenuted, and very thick, are about 3 inches long, 
and thickly studded with hairs, which on the uppcr-auifaqe are 
principally jointed and tapering, but $■ few are simple and 
surmounted by a globular, transparent, brilliant gland* like a 
minute dowdrop. On the under-surface the glandular hairs are, 
most numerous, and give rise to a frosted appearance. The 
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epidermis is provided with numerous simple stomata. The 
venation is reticulate, and remarkably prominent on the under¬ 
surface of the leaf. A few oil globules are met with in the 
parenchyma, but the aroma is chiefly situated in the glandular 
hairs. The taste of the leaf is at first pleasantly aromatic, after¬ 
wards very pungent; the odour is agreeable and refreshing. 

ANISOCHILUS CARNOSUS, Wall. 

Fig.- Wight III., t. 176 b,f. 1; Linn. Amcen. Acad, x., 56, 
t. 3; Rhecde, Hort. Mai. x., t. 90. 

Hab. —Western Himalaya, Central and Southern India. 
The leaves and essential oil. 

Vernacular .—Pan-jira (Ifind.), Kdptirli, Pdn-jiren (Mar.), 
Karppdra-valli (Tam.), Itoga-chettu, Omainu-aku (Tel.), Cho- 
mara, Kurkha (Mai.), Doddu-patri (Can.). 

History, Uses, &C.—Ainslic states that the fresh juice 
of the leaves mixed with sugar-candy is prescribed by the Tamil 
physicians in cynanchc, who also prepare with it, in conjunction 
with the juices of other herbs and gingclly oil, a cooling lini¬ 
ment for the head. Dr. G. Bidie (Madras Quart. Med. Journ., 
1862, Vol. V., p. 269) describes it as a mild stimulant expec¬ 
torant. Its properties depend upon a volatile oil. 

In the Diet. Econ. Prod, of India it is stated on the authority 
of Surgeon-Major North that the juice of the leaves mixed 
with sugar and human milk is a popular domestic remedy for 
children's coughs in Mysore. 

Description. —Stem erect, tetragonal; leaves pctiolcd, 
ovate-rounded, obtuse crenatod, cordate at the base, or rounded, 
thick, fleshy, hoary and tomentose, or villous on both sides; 
spikes long pcduncled, at length cylindric; floral leaves ovatc- 
obtuso; upper lip of calyx acute, glabrous, membranaceous, 
ciliated on the margin; lower lip truncate, quite entire; corolla 
bilabiate; upper lip bluntly 3 to 4-cleft, lower lip entire; 
flowers lilac. 
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LAVANDULA STCECHAS*, Linn • 

Fig. — Barrel . Ic., t. 301. Arabian or French Lavender 
(Eng.), Stoechas Arabique (Er.). 

Hab. — Mediterranean Coasts to Asia Minor and Arabia. 
The flower spikes. 

Vernacular .—Dharu (Hind.), Ustukhudus (Ind. Bazars). 

History, Uses, &C. —Dioscorides states that this plant 
is called Stoechas from its growing on the Stoechades, a group 
of islands on the South Coast of Gaul near Massilia, now called 
Isles d’Hyeres. It is the ^ • 0 r of Ibn Sina. 

It is much used by Mahometan physicians, who consider it 
to be cephalic, resolvent, deobstruent and carminative, and 
prescribe it in chest affections ; they also think that it assists in 
expelling bilious and phlegmatic humors. (Cf. Dios, iii., 28 ; 
Paul. JEg. vi.; Plin. 26, 27.) 

The author of the Makhzan-cl-Admya devotes a whole folio 
page to a description of its properties, and especially enlarges 
upon its cephalic virtues; he concludes by saying*, “ In short 
Ustukhudus is the broom of the brain, it sweeps away all 
phlegmatic impurities, and removes obstructions, strengthening 
its powers, expelling vain crudities, and rarifying the intel¬ 
lect.^ 

In Western India the drug is best known, though incor¬ 
rectly, under the Portuguese name of Alfazema,* which is 
corrupted by the natives into Alphajun. In European medicine 
the flowers furnish the base of the simp dc stoechas compose , 
and are sometimes distilled for. the sake of their essential oil, 
which is known as “falsooil of Spike,” tho true oil of Spike 
being tho produce of L. Spica . 

L. Stcechas is known in' Spain as “ Romero Santo” (sacred 
rosemary). Its essential oil (also that of L. dcntala) is there 
obtained for household use by suspending the fresh flowering 

• Lavandula v era, L . Stoechas, u called Kooiuaiiiiho by the Portuguese 
in Europe. 
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/jstalks, flowers downward, in closed bottles and exposing I hem for 
• some time in the sun’s rays; a mixture of water and essential 
oil collects at the bottom, which is used as a haemostatic and 
for cleansing wounds. (J. (7. Scncer.) 

Description. —The purple flowers occur in short-stalked 
spikes and arc situated in the axils of downy, heart-shaped 
bracts. The upper bracts, which are abortive, form a purple 
tuft at the top of the spike. The drug has a camphoraceous 
odour and a, hot bitter taste. The odour of the oil, which is of 
a reddish-yellow colour, recalls that of oil of rosemary. 

Chemical composition. —The specific gravity of Spanish oil 
of L. Stivchas is 0*012 at 10° C. It boils between 180° and 
240°. (J. C. Saicrr , Chan, and DnupjUt, 1891, No. 507.) 

Com marc. —The drug is largely imported from Europe. 
Value, Rs. 8 per mauiid of 374 lbs. 

JADEH. 

The *L*M>of the Arabian physicians is generally considered to 
be the Fuliyun (no\iov) of the Greeks ; by some supposed to be the 
Foley-Gcrmander (Tettcrinm Folium, Linn.); it is described as 
dcobstment, diuretic, anthelmintic, and tonic. (Diosc. iii., 115; 
riin., 21,60, 84.) Duraolin, however, maintains the rro\mv of the 
Greeks and the Folium of Pliny to be S/iutoliua chamtecyparmus, 
tlic “Lavender Gotten” of our gardens. Ibn Sina describes 
Jadeh as “a kind of worm seed.” Persian writers 

ou Materia Medica give Gul-i-urba and Amhrrhd as its 
'uynonyms. 

Dr. Jayakor, Civil Surgcoli at Muscat, and a distinguished 
Arabic scholar, forwarded to one of us in 1885 a plant growing 
on the hills near that town which is called Jadeh, and also a 
-penmen of the Jadeh elf ttie Muscat shops which comes from 
Bandar Abbas. Bulb of Dr. Jftyakar’s specimens are woody, 
labiate plants, with linear leaves and terminal crowded spikes of 
flowers, both are densely covered with a cotton-like down, niore 
csprrisllv the Persian specimen. The two plants me evidently 
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very closely related ; they are used in febrile affections by the 
Arabs, one ounce being steeped in cold water all night, and 
the infusion strained and taken in the morning. In infantile 
fevers the body is fumigated with tho drug. 

Tho specimens were forwarded to Kew, but have not, as far as 
we know, been identified. The Bander Abbas Jadeh, as sold in 
tho shops, consists of tho flowers mixed with a few leaves and 
stems. The flowers are about x 5 ^ of an inch long, and only 
protrude a little from the cottony calyx; they arc permanent 
and iirmly attached to the seeds, which arc black, rugose, and 
somewhat kidney-shaped. Tho odour of tho drug somewhat 
resembles that of wormseed, while that of tho Arabian plant is 
more like lavender. 

POGOSTEMON PARVIFLORUS, Bmth. 

Syn.— P. purpuricaufa, Dalz. in Hook. ICcw Journ. ti., 336. 

Hab. —Sub-tropical Himalaya, Deccan Peninsula.. The root 
and leaves. 

Vernacular. —Pangala* Phangala (Mar.). 

History, Uses, &C.—This plant hardly differs from 
P. purpurasccns, and is very closely related to P. pled rant ho ul cs , 
P. cflabcr, and the Variety ft a am of P. Patchouli . It does not 
appear to be mentioned by Sanskrit medical writers, but the 
root has a popular reputation as a styptic. In the Ratnagiri 
District of Western India, the root has long been in use 
amongst the natives as a secret remedy for tho bite of the 
Phiirsa snake, and in February 1871, Mr. II. B. Boswell, the 
Collector, addressed tho Civil Surgeon in the following terms- 
“ I have the honor to send you a specimen of a root which 
I have reason to believe to be a cure for the bite of the Phursa 
snake, and I shall feel very much obliged to you if you can in 
any .way ascertain its medicinal properties and its effect on any 
one so bitten. 

“ It is said to stop all the after ill-effects of this poisonous 
bite, which is more than Liquor Ammonia) will, I believe, 
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often do. The patient is to cat as much of it, after it has been 
washed, as would make in bulk the size of the first joint of one’s 
first finger. This he is to do three times a day for seven days. 
It is also to be applied externally to the wound. I cannot, of 
course, vouch for the truth of this, or the efficacy of the cure, but 
one of my sepoys, who was" bitten by a Plitirsa a week ago, has 
been doctored by the Patel (village hoadman) of this place, in 
this manner, and is now apparently well. The Patel after much 
persuasion has shown me tho root and the plant, one I know 
well, but the name of which I am not at liberty at present to 
mention. He also assures me that this is all he uses.” 

The plant was forwarded in April 1871 to the Chemical 
Analyser to Government, who identified it as a species of 
Penlla , and expressed an opinion that it was highly improbable 
that a plant belonging to the Labiatno would prove to be a 
specific for snake-poisoning, and suggested that some trustworthy 
evidence of its value should bo obtained before he undertook an 
analysis. In June of the same year, Dr. C. Joynt, the Civil 
Surgeon, reported the following case:—“A sepoy, aged 27, was 
-admitted on the night of the 20th; Liquor Ammonia) was applied 
to the wound after incising; next morning there was haemorrhage 
from the wound, and also free haemorrhage from the gums and 
tongue, the blood escaping had a bright arterial hue. A 
scruple of the root was ordered three times a day. The first dose 
decidedly rolieved the vertigo which he complained of, and 
next-day there was a marked diminution in the haemorrhage 
from gums and tongue, which entirely ceased on the fourth day. 
No other medicine was given.” Dr. Joynt remarked:—“The 
employment of the root in this case appears to have been 
singularly beneficial, and to deserve further investigation.” 

Unfortunately, Dr. Joynt left Itatnagiri shortly afterwards 
and was unable to continuq his investigations. In the Annual 
Kcport of the Itatnagiri Police Hospital for the year 1873-74, 
tin? following remarks by Dr. E. II. It. Langley, the' Civil 
Surgeon, occur:—“Snake-bites ^furnished two cases; these 
injuries were caused by snakes called ‘Phur&a’ by the natives 
{F.chis earimtia of ophiologisfs) A rapid cure was effected by 
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.the internal administration, together witli local application of 
the root of a shrub, ‘the Pogostemon purpuricaulis / very common 
all over the Concan.” In 1874 Dr. Langley made the follow¬ 
ing report to the Deputy Surgeon-General:—“Thirteen cases 
arising from the bites of poisonous snakes were treated in the 
Civil Hospital, Ratnagiri. The only remedy used was the 
pounded root of a plant called Pangla, the * Pogostemon ])urpuri- 
caulis of botanists’; the root of this plant is given internally as 
well as applied as a paste locally ; all these cases did well, and 
were discharged from two to four days after admission.” 

In 1884 Dr. II. MeCalman, Civil Surgeon, Ratnagiri, for¬ 
warded a communication, “ On the treatment of Phoorsa bite by 
Pang la root frith illustrative case,” to the Bombay Medical and 
Physical Society,from which we extract the folio wing remarks:— 
“ The Echis carinata a viperinc snake, is very common in the 
Ratnagiri District. Fayrer describes it as fierce, active and 
aggressive, always on the defensive, and ready to attack. The 
bite is eventually highly dangerous, although the symptoms may 
be slow in developing. In fatal cases death usually occurs in 
from 4 to ti days, and is preceded by giddiness, great lethargy 
and depression, lnemorrhagic discharges, albuminuria, and 
occasionally lockjaw.” * * * 

t( Pangla root, chewed in a fresh state, has been used for some 
years by Drs. Joynt, Langley, Barker and myself in the treat¬ 
ment of Phoorsa bite, and with invariable success.” 

The following is Dr. McCalraan’s illustrative case :—Rowjee 
Balsa want, Hindoo, police constable, aged, 45, was admitted 
to hospital on the 14th June 1884, at 0 a.m. Au hour 
previously he was bitten on the dorsum of the foot by a 
Phoorsa snake, afterwards recognized and killed. He was im¬ 
mediately given Pangla to chew, and a poultice of the leaves 
applied locally. At 9 a.m. there was much pain in the part, 
ccdematous swelling of the foot and ankle, extending half-way 
up the leg, giddiness, a feeling of great depression, and haemor¬ 
rhage (dark-coloured) from the gums, under surface of the 
tongue and buccal mucous membrane generally. The blood 
expectorated did not coagulate. This bleeding had begun at 
III.—IS 
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6 a.m., an hour after the man had been bitten. Pulse 72, .tem¬ 
perature 98° F., no (lyspiuea. Finding the haemorrhage un¬ 
checked by the remedy, some perfectly fresh root just dug up was 
substituted for that first given. The effect was soon apparent. 

At 2 p.m., giddiness less, pulse 78, temperature 99°, 
expression tranquil, urine dark-coloured, depositing a slight 
flocculent sediment, reaction acid, sp. gr. 1012, albumen to a 
considerable extent. Pain of tho foot less. 

6 p.m., bleeding from the mouth practically stopped, giddiness 
increased, pulse 72, temperature 99°*4. Urine shows blood 
corpuscules under the microscope. 

15th.—No hremorrliage from the mouth; urine contains a 
considerable quantity of blood; vertigo less. Swelling of limb 
less. Pulse as yesterday and of fair volume. 

16th.—No haemorrhage whatever. No giddiness. Urine 
pale, no sediment, no albumen, sp. gr. 1008. Pulse 66. Stiffness 
of foot, but no real pain. 

17th.—Swelling rapidly disappearing. No head symptoms. 
Urine very pale and plentiful, sp. gr. 1004. 

18th.—Pangla omitted. Ilis convalescence was uninterrupt¬ 
ed, and he left the hospital on the 22nd perfectly well. 

Dr. McCalman remarks :—“ I do not pretend to explain tho 
action of Pangla; that tho remedy acts generally and physiolo¬ 
gically is apparent from the early drying up of remote haemor¬ 
rhages (r.g-, bleeding from the urinary tract) and the relief of 
cerebral symptoms, effects due to a restoration of the natural 
state of tho blood, and, through it, of the nervous centres. The. 
drug may also stimulate organs concerned in tho elimination of 
the poison. The subject is one which calls for further careful 
experimental research.” 

Through tho courtesy of Surgeon-General Pinkerton we have 
been supplied with further extracts from the records of tho 
Rfitnngiri Civil Hospital, which show that Pangla root is still 
used with the same suecess in the treatment of Phiirat bite. 
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Only one fatal case is recorded, and in that the remedy was 
administered in tho form of tincture instead of in the usual 
manner. 

Mr. G. W. Vidal, C.S., in a letter to the Bombay Gazette, 
dated January 80th, 1890, states that tbc bite of the Phursa snake 
is apparently fatal in about 20 per cent, of cases, and tho action 
of the poison is slow. He says: “In collecting materials for an 
account of the snakes of Iiatnagiri for the Bombay Gazetteer , 
I found (in 1878) records of 62 fatal cases treated at the Civil 
Hospital. . These cases showed that death occurred on an aver¬ 
age in four and a half days, though in some instances patients 
had lingered up to twenty days/ In 1855-56 Dr. Imlacli, then 
Civil Surgeon of Shikarpur, in a description of the ‘Kapur* 
(Echis carinata), published in the Transactions of the Bombay 
Medical and Physical Society (Vol. iii., New Series, p. 80), wroto 
that “a reference to police returns will show that in by far the 
majority of cases serious injury and death have been caused by 
the bite of this species.” In an article upon tho “Venomous 
Snakes of North Canara” ( Journ . Nat. Hist . Soc. Bombay , 
Vol. v., No. l,p. 69), Mr. Vidal says :—“ There is indeed no doubt 
that the Echis is a far more potent factor than any other venomous 
snake in swelling the mortality of the Bombay Presidency, and 
it is important that this fact should t>e more generally known 
and recognised than it has been hitherto. It is, of course, 
impossible to show the exact percentage of the deaths from 
snake-bite for which the Echis is responsible. In the returns no 
attempt is made to discriminate the species to which the recorded 
deaths are attributable, and little if any reliance could be placed 
in the statistics, even if such an attempt were made. But tho 
conclusion stated above may, I think, be fairly drawn from the 
fact, which is very clear from the roturns in their present shape, 
that in all those districts, where the Echis is known to abound, 
the average mortality from the snake-bite is markedly high, 
while conversely, the mortality is insignificant in other dis-. 
tricts where the Echis is either rare or absent. The following 
table, which I have compiled with some cave and labour from 
the official x tarns for the eight years, 1878—85, shows tho 
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population, the actual average mortality, and the mortality per 
rnille of each district in the Bombay Presidency :— 


District. 

Population 

by 

Census of 
1881. 

Average 
actual 
mortality 
from snake¬ 
bite, 1878 
to 1885. 

Average 
mortality 
per mille , 
1878 to 
1885. 


754,624 

203,344 

478,688 

997.090 

908,548 

255,479 

852,986 

614,198 

804,800 

326,930 

124,181 

381,649 

856,324 

1,062,350 

421,840 

864,014 

900,621 

882,907 

1,237,231 

638,493 

781,206 

751,228 

582,487 

181 7 

0*247 

0-239 

fhfl.r and P^rkar . . 

48-7 


872 

0*182 

Ratnagiri . ..... 

154*5 

0 155 

Thfina. ... 

1088 

0*119 


80-5 

0 119 

Shikarpur ...... 

728 


Surat....... 

41*5 


K&ira .. . .... 

47*2 
19 1 

0C586 

Broach ...... 

0 0584 

Upper Sind Frontier . 

6*7 

0 053 

Knl&hft ....... 

19*8 

0052 

Ahmeilahad ...... 

39 6 

0046 

Sattara ........ 

41*0 

0038 

Kanara ....••••* . 

16*0 

0*037 

n-oai 

Belganm ... .. 

30*2 

Poona.*... t ... 

186 

■Sjgfl 

Dharwar ... .. ........... 

176 1 

Khftiideish ...... 

23*1 

0018 

Bijftpnr . . . .... 

■ ■||il 

0017 

0 0138 

Nasik .... . 

^HTjQ 

Ahmednagar . . 

Sholapur .. . . 


00137 
0 003 


i . 


Thus three Sind districts and Ratnagiri, in all of which the 
Ecfm 'swarms in suitable localities, stand well at the top of the 
list with an average mortality, taking the four districts together 
of *205 per 1,000. On the other hand, in the last four districts 
on the list, viz ., Bijapur, Nasik, Ahmednagar and Sholapur, 
the combined average mortality per mille is only *0118. In 
other words only one man dies of snake-bite in about 100,000 
in these Deccan districts, while in the JfcA/s-ridden tracts one 
man dies in every 5,000. Daboias and kraits are probably 
nowhere so common in Western India as to have iftuch appre¬ 
ciable effect on the mortality. But cobras are quite as common, 
I believe, in these Deccan districts as they are in Ratnagiri or 
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Sind. This shows, I think, pretty conclusively that the Echis 
—and not the cobra, or any other venomous snake—is chiefly 
responsible for deaths from snake-bite in Bombay.” 

The fresh leaves of P. parviflorus have a pungent taste, and 
when bruised are in generrl use in the Concan as a cataplasm 
to clean wounds and sores, and to stimulate healthy granulation. 

Description.—A stout, erect, branched shrubby plant ; 
glabrous, pubescent, or scaberulous. ^ Leaves long-petioled, ovate 
or ovate-lanceolate, singly or doubly crenatc-toothed or serrate, 
base cuneate, whorls subglobose, in dense cylindric or one-sided 
softly hairy spikes, bracts elliptic-ovate, exceeding the hirsute 
calyx, calyx-teeth short, triangular-lanceolate, ciliate. Nutlets 
very small, black, shining. The whole plant has a strong black 
currant odour. Roots woody, knotted; bark light brown, 
scabrous, with an aromatic odour like that of the plant, and a 
pungent taste, benumbing the tongue and palate when chewed. 

Chemical composition .—The most interesting principle detected 
in the plant was an alkaloid. After repeated purification it 
was left as a yellow varnish with slightly bitter and mouse-like 
flavour. It was more soluble in chloroform than in ether. 
No special colour reactions were noted. We also detected the 
presence of trimethjdamine, and a volatile principle with a 
cedar-wood odour. Resinous principles were also present, with 
astringent matter. We provisionally call the alkaloid Poyoste - 
monine . 

MENTHA SYLVESTRIS, Linn. 

Fig.— Reichb. Jc. FI. Germ., t, 82; Eng. Bot. 686. Wild 
Mint (Eng.), Menthe sauvage (Fr.). 

Hab.—Temperate W. Himalaya, Persia. The herb. 

f 

Vernacular .—Pudina or Pddina (Hind., Tam., Beng., Guz.), 
Chctni-maragu (Can.), Vatalau, Pudina (Mar.). 

History, Uses, &C. —A fragrant plant named or 
nivQr], in Latin Mintha or Mentha, was known to the Greeks and 
Homans (Theophr., ii., 4; Plin., 19, 47; 20, 53), which was 
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probably a kind of mint. According to Pliny, the name of this 
plant was afterwards changed to q&W/xov on accoun t 0 f the 
sweetness of its smell. It was used as an ingredient in sauces 
and for medicinal purposes; it is impossible to determine with 
eertainty which species of mint was used by the ancients, but it 
is generally supposed to have been M. satica , Linn. 

Ovid tells us that Myntha was a nymph beloved of Pluto, 
who was turned into a plant by Proserpine out of jealousy. 
De Gubernatis (Myth, des Plant., ii., 226) says:—“Lea Fran§ais 
1’appellent Menthe de Most re Dame , lea Alleraands Unser Frauen 
Muntz, Pietro de Crescenzi, Herba sanctce Maria. Dans la Na- 
turale cl generale Historia dell 9 Indie Occidentali (Ramusio) on 
lit: “L 9 herba buona , che in alcune parti chiamano herba 
santa$ e in molto nitre meat a 99 Dans les Allegories d 9 Azz Eddin , 
traduit par Garcin de Tassy, la menthe semble jouer au 
contraire, un assez vilain role. Le basilic en parle ainsi au jasmin: 
“Tu auras peut-6tre entendu dire qu’il existe un dtflateur (la 
menthe) parmi les 6tres de mon espece; mais, je t’en prie, nelui 
fais pas de reproches; il ne rdpand que sa propreodeur; il ne di- 
vulgue qu’un secret qui le regarde; il ne d^voile enfin que ce qu’il 
peut ddcouvrir.” Quelle allusion peut contenir cette allegoric P 
Est-il possible que la vieille Equivoque latine entro les mots 
mentha et men tula so soit r6pet6e dans une langue orientale? * 
Quant a la premiere, elle est certaine, et les poetes pomo- 
graphiques italiens en ont bien abus& Il faut sans doute en¬ 
core songer a cette Equivoque, pour comprendre Torigine de la 
superstition Sicilienne de Caltavuturo, dans la province de Pa¬ 
lermo; on y croit que si la femme dans ses mois s’approche de la 
menthe, la plante p^rira; autrefois, au lieu de menta , on enten- 
dait probablement mentula: d’oh la croyance qui, autrement, 
serait inintelligible. 

Apul6e, De Virtutibm Ilerbartnn , indique le rite qu’il faut 
suivre pour cueillirla menthe: “ Lege earn mensc Augusto, mane 
primo priusquam sol exeat, mundus, ad omnia sicdicens: Te 
precor, herba hedyosmos , per eum qui nasci te jussit, venias ad me 

* Immovero sic est, idem valet. 
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hilaris cum tuis virtutihus et effectu tuo, et ea mihi praestea quco 
fide a te posco.” 

Mint does not appear to be mentioned by Sanskrit medical 
writers. Iu Arubio 5 ^ (naanaa) and (habak) are 

general names for the mints, but they are best known as Fuda- 
naj, the Arabic form of the Persian word Pudina or Pudang. 
The author of the Makhzan describes three kinds of Fddanaj, 
wild, mountain, and water mint; the latter, he says, is the Cala- 
mintha of the Greeks. Mountain mint is described as having 
hoary leaves, but it is impossible from his description to form 
any opinion as to the exact species to which he refers. The 
mints are considered to be hot and dry, and are prescribed in 
dyspeptic affections, fluxes, and dropsy. Different kinds of 
mint are much cultivated in Indian gardens, and are used as 
domestic remedies on account of their stimulant and carminative 
properties. They are often made into a medicinal c/rutney, 
which is eaten to remove a bad taste in the mouth in febrile 
conditions of the body, e.g., Pddfna, khdrik (dry dates), black 
pepper, rock salt, raisins, and cumin in equal proportions are 
rubbed into a chutuey with lime juice. 

Iu colic, mint juice with a little black pepper and honey is 
given 

Description. — M. sylcestris has leaves broadly or narrowly 
oblong, obovate or lanceolate subacute, serrate, hoary beneath, 
whorls in terminal spikes, calyx-teeth triangular or lanceolate, 
corolla hairy, glabrous within. Nutlets usually pale, smooth, 
sometimes brown and delicately reticulate. ( FI. Br. Ind.) 

The plant varies much in size and habit. Aitchison observed 
it in Biluchistan in beds of streams amongst tamarisk shrubs, 
growing nearly seven feet high and forming large clumps. 
Another variety was collected by him on the Harirud valley. 

Mvtilh a fin'd is (spear-mini), M. piperita and M. iticana (pep¬ 
permint), M\ xativa , and M. arptafica, occur in Indian gardens, 
and as escapes. AI. arrensis is a native of the Western 
Himalaya. 
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Chemical composition .—The most important constituent is the 
volatile oil, which has the same composition as oil of peppermint, 
but differs from it in odour and flavour (see p. 107). 

The plant contains a little tannin. 

Comfnerce .—The dried plant of M. sylvestris is a regular 
article of import from Persia into Bombay. Value about 
2 annas per lb. 

MENTHA ARVENSIS, Linn, var. piperasccns. 

Hab. —China and Japan. The essential oil, and Menthol 
or Peppermint camphor. 

Vernacular .—The oil.—Lin-tsao (Chin.), Ilakano Abura 
(Japan), Pudinc-ka-t41 or atar (Hind., Deny.), Vatalau- 
cha-t£l (Mar.), Phudino-nu-tel (Gaz.), Pudina' attar or tailam 
(Tam.), Pudina-attaru or tailamu ( Tel. ), Pudina-attar or 
yanne (Can.). Menthol.-^Po-ho-yo ( Chin .), Ilatsca (Japan), 
Pudine-ke- phill (Ind. Bazars ). 

History, Uses, &C. —Peppermint was in use in 
China and Japan at least 2,000 years ago. The Fudanaj- 
el-tays, “ Mentha hireina, ,, of Ibn Sina appears to have been 
peppermint; he describes it as a very efficacious kind of mint 
and a good diuretic. Haji Zein el-attar (1368) mentions a 
kind of mint called Filfilradn, e>., “having the qualities of 
pepper,” also known as Pudineh-i-kolii or “hill mint.” Both 
the Arabs and Persians appear to have been well acquainted with 
the value of this mint in neuralgic affections. It is interesting 
to observe that in Hull’s British Flora, Manchester, 1799, pepper¬ 
mint is named Mentha hireina . Peppermint is not mentioned by 
Sanskrit writers on Materia Mcdica . From th e Phannacographia 
we learn that pc per-mint was first observed by Dr. Ealcs and 
communicated to Ray, who noticed it in his Synopsis in 1696. 
Dale, in 1705, states in his Pharmacologic Supplcmentum that it 
is esteemed a specific in renal and vesical calculus; and Ray, in 
the third edition of his Synopsis , declares it superior to all other 
mints as a remedy for weakness of the stomach and for diarrhoea. 



LABIATE 


105 


Upon the Continent of Europe peppermint became practically 
known about the latter end of the last century (op. cit. 9 2nd ed ., 
p. 481). Peppermint camphor was first described by Gmelin in 
1829, who obtained 4 it from the European plant. Pereira and 
Guibourt notice the menthol of China, and in 1862 a memoir 
on crystallized oil of peppermint from Japan was presented to 
the Chemical Society by Oppenheim, who speaks of it as 
coming to Europe in earthenware jars, and often adulterated 
with sulphate of magnesium to the extent of 10 to 20 per cent 
This, however, was not the case with a samjde examined by Moss 
and also by G. II. Beckett and C. It. Alder Wright in 1874. 
When first brought to Europe it was used as a remedy for head¬ 
ache and neuralgia, and was known in France as Gouttes 
Japonaises . In 1879 Mr. Archibald Duncan, a student of the 
University of Edinburgh, drew attention in the Lancet to its 
value as an antiseptic. Dr. A. Rosenberg ( Lancet 9 1885) recom¬ 
mended an alcoholic or ethereal solution as a local anaesthetic 
in affections of the nose, pharynx, and larynx. The use of 
menthol for these purposes has now become general in Europe 
and America. Dr. Lahnstcin ( 17/erap. Monatsh., 1890, No. 5) 
has used menthol with striking success against vomiting in a 
child with traumatic peritonitis where opium and morphine 
had failed. 

Dr. Drews (Therap. Monatsh ., 1890, No. 7)has conditionally 
confirmed the communications of Gottsehalk and Weiss con¬ 
cerning its value in obstinate vu uniting of pregnancy. 

Dr. Brenner of Bradford rcpoitod at the G2nd meeting of 
Gorman and Physicians in Heidelburg on the success 

obtained by him with menthol (a few drops of a 20 per cent, 
solution in olive oil poured on pieces of pumice stone) in 
obstinate swelling of the tubes as well as in some cases of 
sclerosis. ( Therap . Monatsh 1890, No. 8.) 

Dr.. Jones ( Deutsch . Apoth-Zeit 1890, p, 143) has used 
menthol successfully in 20 per cent, alcoholic solution for 
inhalation in asthmatic cases. Lastly, the* success obtained 
with menthol against diphtheria must bq mentioned. 

111.—U 
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Dr. Hermann Wolff ( Therop , Monatsh.^ 1890, No. 9) iiae 
exhaustively reported on his experience of two years with the 
treatment. In India it is chiefly used as a stimulant carmina¬ 
tive by vegetarians in the same manner as the essential 
oil of peppermint, which is largely imported from China 
and Japan. One of us has found a large rectal injection of 
essence of peppermint in warm water afford marked relief in 
renal colic. 

Description. —Chinese oil of peppermint is generally 
high coloured and very pungent, with, a bitter after-taste. It 
is now often deprived of its menthol, but still appears to be un¬ 
able to compete with the Japanese oil which has nearly driven 
it from the Indian market. The menthol of China and Japan 
occurs iu long hexagonal crystals, resembling sulphate of mag¬ 
nesium, which contain much water. E. 13. Kyle ( Amer . Journ. 
of Fhurlii., 1885) mentions the following among the properties 
of menthol. When thrown upon water, currents are produced to 
and from the dissolving crystals. Menthol liquifies with chloral, 
thymol, and camphor ; and this action is particularly noticeable 
with thymol, crystals of the two ‘ ubstances placed in contact 
being in a few minults transformed into ii thick oily liquid. 
On gently Leauug a mixture of 1 drachm of the aqueous solu¬ 
tion of menthol with half a drachm of a solution of 1 grain of 
iodine and 5 grains of potassium iodide in two drachms of water, 
with a smad quantity of potash solution, tho characteristic odour 
of iodoform is developed. The aqueous solution is not affected 
by ferric chloride or bromine water, but yields a slight turbidity 
with chlorine water. One grain of menthol yields, with 120 
drops of sulphuric acid, u brownish rod liquid of a very dis¬ 
agreeable odour, and on the addition of a lit lie potassium bichro¬ 
mate becomes chrome green, the colour remaining unaltered 
fur several weeks. Mentiml slightly warmed with nitric acid 
yields a thi *k, wine-coloured, oily liquid, and at a higher 
beat red fumes arc given <»ff; on neutralizing now with ammonia, 
a precipitate is observed which is soluble iu alcohol, and the 
solution when evaporated yields an indistinctly crystalline 
mass. 
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The oil of M. arcensis, var. pipvrascens, distilled from the fresh 
plant, grown at Mitcham, by Moss had a decided yellow colour, 
and a sp. gr. of *9107 at 62° F. With the barometer at 30 in. 
it boiled at 402° F. 

The sp. gr. of the oil after determiliing the boiling pointy 
Was found to be *9117 at 62° F. 

Other specimens of oil distilled in England from the dry im¬ 
ported herb, were found by Mo$* to be different in appoamice 
and physical properties from that distilled by him. One 
labelled •* non-rect.” was distinctly green, and bad sp. gr. of 
*9167 at 62°F.; a second, labelled “ rect.,’ wo c pale in colour, with 
a faint green tinge, and had a sp. of 9096. The sp. gr. cf 
these oils confirm Todd's generalL; tion that pure oil£ fall 
between *908 and -917. {Pham, i 'Journ p. 446,,188J.) No*o oi* 
the three oils gave any coloration when suojected to the test 
given in Todd's paper above mentioned. It consists in adding 
one drop of oil to a mixture of 25 drops of alcohol with one drop 
of nitric acid, sp. gr. 12 . With the oil of M. jnpenia a 
permanent blue or bluish-green colour-is developed. 

Chemical composition .—Oil of peppermint owes its peculiar 
odour to menthol (mint camphor, mint s f earoptoh), C 10 H 20 0 , 
which is chiefly contained in the lafi .portions obtained on sub¬ 
jecting the oil to fractional distillation. It forms colourless 
prisms which fuse at 42° C. and boil at 212 ° 0 . Distilled 
with phosphoric anhydride, it yields wnthenc which 

is a colourless liquid of an agreeable odour. According to 
Moriga (1881), oil of peppermint contains probably also an 
oil of the formula C lo lI ,n O, which may be prepared from 
menthol by oxidation with potassium bichromate; but bv 
treatment with fuming nitric acid menthol yields at tirst an 
explosive oil, afterward crystals of an acid *(C 5 H^0 r ) i H 2 0, 
melting at 97 ° 0 .; this compound is mot identical with pyro- 
tartanc acid, with which it agrees in composition. A compound 
isomeric with horucol had been found by Beckett and Wright 
(1875) in the liquid portion of Japanese peppermint oil, but, 
according fro Fliickiger and Power (1880), is not present in 
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the oil distilled at Mitcham, which contains, besides menthol, 
several hydrocarbons of the formulas C 10 H 16 andC l5 IF*, and 
having a terebinthinate somewhat lemon-like odour. ( Stille 
and Maisch.) 

Commerce. —Chinese oil of peppermint and menthol are 
imported into India in quarter-catty flat bottles, bearing a 
Chinese label. Four or more of these bottles are packed in a tin 
box. The Japanese oil is packed in tins of various sizes and 
has generally an English label, much of it is of very inferior 
quality, the menthol having been separated. Cooking’s is the 
best brand f and is packed in glass bottles with paper case*. 
Value—oil, Rs. 4 to 5 per lb.; menthol, Rs. 8 per lb. 

Indian substitutes for peppermint are Mentha incana., 
Willd., much cultivated in gardens, and wild in Northern India, 
and Micromeria capitellata, Benth ., a native of Behar, 
the Western Himalaya and the Western Ghats, described by 
Dalzell as rivalling the peppermint in its aromatic and canni ' 
native properties. 

ORIGANUM MARJORANA, Linn . 

Fig. — Woodv . Med. Bot. t. 165. Sweet Marjoram (Eny.), 
Marj olaine ( Fr .). 

Hab. —Portugal to Western Asia. Cultivated in Indio. 
The herb. 

Vernacular. —Marwa {Indian Bazars). 

History, Uses, &C.—The name oplyavov, in modern Greek 
piyavi, was applied in ancient times to plants of this genus, but 
0. marjoram was distinguished by the names (ra^vxov and 
aixapaKos . A Greek myth informs us that Amaracus was a page* 
to the king of Cyprus; who one day on letting fall a vessel <»J 
perfume became so frightened that he was turned into this 
plant. The Creeks and Romans decorated the newly married 
with it. Catullus says :— 

Cings fcempora floribus 
Suaveolentis Amaraci. 
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It is the Marjolaine of the French. De Gubematis states that 
in Southern Europe it is the symbol of honour and the protector 
of married women. It is the Maruva and Jambhira of the Raja 
Nirghanta and the Marwa or Marzangush of the Persians. 
Ibn Sina calls it Marzanjush. The Persian word signifies 
M mouse-ear/* a name given to it on account of the greyish downy 
character of the leaves, which is more marked in the Persian 
variety than in the European plant. Marjoram is cultivated as 
a pot-plant in most Indian gardens, and is used as a substitute 
for thyme in cookery. At Bandora, near Bombay, it is grown 
as a garden crop to supply bouquets for the Bombay market, 
which are much worn by women in their hair. The medicinal 
uses of Marjoram in the East are similar to those of mint. 

Description. —-An annual herb. The leaves are spatu- 
late or oval, very obtuse, entire, gray green, soft-hairy, and 
pellucid punctate. The flowers are aggregated in small heads 
and have a small whitish corolla. The plant is agreeably and 
pungently aromatic. 

Chemical composition .—The volatile oil (Oleum majormue) is 
thin, yellowish, of the specific gravity 0 89, boils above 163° 0., 
is readily soluble in alcohol, has the aromatic odour,of the herb, 
and, according to Beilstein and E. Wiegand (1882), contains a 
terpene boiling at 178° C. and forming a liquid compound with 
HOI; the fraction boiling between 200° and 220° C. has the 
composition C l 5 H* fi O, and is not affected by metallic sodium. 
(Stille and Maisch .) 

THYMUS SERPYLLUM, Linn. 

Fig. — Engl. Bot., xxii., t. 1514. Wild Thyme (Eng.). Ser- 
polet (Fr.). 

Hab. —Western Temperate Himalaya, Persia, Europe. The 
herb. 

Vernacular .—Masho ( Panj.), H&sh& (Pen. Ind. Bazars). 

History, Uses, &C. — H4sh4 is the Persian name of 
T. serpyllum, but it has b, en adopted by the Arabian and Persian 
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physicians as the equivalent of the Qvpos of Dioscorides, a plant 
concerning the identity of which there is much doubt: some 
supposing it to be the Satureia capitata of Linneus, and others 
the Thymus vulgaris or T. Zygis of the same botanist. Ibn Sina 
m his description of HashS quotes what Dioscorides says con¬ 
cerning 6vpos, and does not notice the rwXXot 0 f the same author 
usually identified with T scrpyllum . Ilaji Zein el-Attar follows 
Ibn Sina in identifying Hashtf with the Mpos of the Greeks, 
and describes it as a kind of mountain mint with very numerous 
small flowers of a purplish colour, slender sterns, and leaves like 
the Jadeh . His description of its medicinal properties hardly 
differs from that of Pliny (21,89), which is as follows:—“ Thyme 
is considered to be very, beneficial to the sight, whether 
used as an article of food or as a medicament, and to be good 
for inveterate coughs. Used as an electuary with vinegar and 
salt, it facilitates expectoration, and taken with honey prevents 
the blood from coagulating. Applied externally with mustard, 
it dispels chronic fluxes of the fauces, as well as various 
affections of the stomach and bowels; still, however, it must 
be used in moderation, as it [is of a heating nature, and acts 
as an astringent*on the bowels. In cases of ulceration of the 
intestines, the dose should' be one denarius of thyme to one 
8 extarius of oxymel; the same proportions, too, should bo taken 
for pains in the sides, between the shoulder-blades, or in the 
thoracic organs. Taken with oxymel, it is used for the cure of. 
intestinal diseases, and is administered in eases of alienation of 
the senses and melancholy. Thyme is given also for epilepsy, 
when the fits come on, the smell of it reviving the patient; 
it is said, too, that epileptic persons should sleep upon soft 
thyme. It is good also for hardness of breathing, and for 
asthma and obstructions of the catamenia. A decoction of 
thyme water, boiled down Jto one-third, brings away the dead 
foetus, and it is given to males with oxymel, as a remedy for 
flatulency, and in cases of swelling of the abdomen or testes and 
of pains in the bladder. Applied with wine, it removes tumours 
and fluxes, and in combination with vinegar, callosities and 
warts. Mixed with wine, it is used as an external application 
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lor sciatica; and beaten up with oil and sprinkled upon wool, 
it is employed for diseases of the joints and for sprains. 
It is applied also to burns, mixed with lard. For maladies of 
the joints of recent date, thyme is administered in drink, 
in doses of three oboli to three cyathi of oxym&l. For loss 
of appetite it is given beaten up with salt/ 1 

The ancients appear to have been acquainted with the anti¬ 
septic properties of thyme. Virgil (Georg. IV., 241) speaks of 
the fumigation of beehives with the smoke of the burning 
plant, and the name is derived from to burn incense. 
Macer Floridus (De Vir. Herb) recommends thyme as a 
remedy for the bites of* venomous animals. In the Punjab 
the seeds of T. sprpgllum are given as a vermifuge. (Stewart.) 
The plant is an indifferent substitute for T. vulgaris , as it 
contains hardly any thymol. The latter principle is, however, 
afforded abundantly by the seeds of Carum copticum , a plant 
largely cultivated in India. Thymol is a powerful antiseptic ; 
when absorbed it paralyses the nerve centres in the cord 
and medull , and like carbolic acid lessens reflex action^ 
slowing the respiration, and lowering the blood-pressure 
and temperature. In poisonous doses it causes weakness, 
drowsiness, coma and death. It differs from carbolic acid 
in being less volatile and less easily oxidised. Its action 
as a disinfectant is more permanent and at the same time 
more powerful than that of carbolic acid. It is less irritating 
to the skin or mucous membraue, and does not act as a 
caustic like carbolic acid, and is a less powerful poison to 
mammals. Its action on the nerve-centres is a paralysing one 
from the first, and is not preceded by excitement as in the case 
of carbolic acid. While in the body it appears to effect tissue- 
metabolism, for in animals poisoned by it the liver is found 
quite fatty, as in phosphorus-poisoning. 11 appears to bn elimi¬ 
nated by the respiratory and urinary organs and 
to cause irritation of these organs during the process of 
excretion. In poisoning by it, the bronchial mucous mem¬ 
brane is extremely congested, the secretion of mucous increased, 
the lungs congested, and sometimes consolidated: the kidneys 
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inflamed, and the urine albuminous or bloody. Thymol has 
been used as an antiseptic, as an application to skin diseases, 
ringworm, eczema, psoriasis; as a gargle, spray, or inhalation 
in sore-throat, bronchiectasis and phthisis, or as an in jection 
inozoena. Internally it has been used in diabetes and vesical 
catarrh. (Lauder Brunton .) 

Dr. Gross (P/tann. Zeitsch ., 1800, p. 201) reports on the suc¬ 
cessful results obtained with thymol in the treatment of diph¬ 
theria, having found it the most effective remedy in 280 eases. 
He proscribed, according to the age of the child, a 01 to 0*3 per 
cent, solution in doses of 10 to 12 drops every 0 to 10 minutes, 
according to the severity of the case. The solution was flavour¬ 
ed with some pleasant-tasting syrup and in severe cases a few 
drops of brandy were added. The children soon become accus¬ 
tomed to the burning taste and willingly take the solution. 
Besides this there is the advantage that the remedy is perfectly 
harmless and may be given continually for weeks together. 
The effect of the treatment in cases of average severity is seen 
in from 3 to 4 hours. 

Thymol is recommended by Raster in whooping-cough in a 
solution of 1 in 2,000. Three or four times a day he directs 
this solution to be inhaled by means of an atomiser. According 
to his experience the cases never assume a violent character 
when this treatment is begun in time; if, however, the attacks 
are already frequent and violent they soon diminish in number 
and severity. The duration of the treatment is between three 
and four weeks, and healthy children who inhale the spray are 
protected from whooping-cough. Dr. E. Lawrie (Lancet, 
Feb. 16,1891) reported two cases of chyluria successfully treated 
with thymol given internally in doses of one grain every four 
hours, gradually increased to 5 grains. 

Description and Properties.— Thymol crystallizes in 
thin, colourless, rhombic scales, or is seen in commerce in large 
translucent crystals of spec. grav. 1*028. It melts between 50° 
and 52° 0. to a colourless liquid lighter than water, retains its 
fluid condition often for a long time, and boils near 230° C. It 
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has an aromatic thyme-like odour and a warm, pungent 
scarcely caustic taste. It dissolves sparingly in water, requiring 
at 15° C. 1,100 to 1,200 parts for solution, but is soluble in half 
its weight of alcohol, ether, and chloroform, in 2 parts of soda 
solution sp. gr. 1-10, and freely in benzol, benzin, carbon 
disulphide, glacial acetic acid, and fixed and volatile oils. It. 
forms with soda a crystallizablo and readily soluble compound, 
and does not change the colour of a solution of ferric chloride, 
Symes (1879) ascertained that on being triturated with one-half 
to ten times its Weight of camphor, a colourless syrupy liquid is 
obtained, but it does not liquef) with chloral hydrate. According 
to Gerrard, the strongest aqueous solution of thymol available 
is 1 in 1,000, and a solution of 4 grains of it in a fluid ounce of 
alcohol is miscible with water without becoming turbid, 
8 grains of thymol are dissolved by 1 grain of caustic soda and 
H grains of caustic potash. Solid fats, when heated, are 
excellent solvents of thymol. A solution of 1 part of thymol 
in 100 parts of warm glycerin remains clear. Thymol is also 
soluble in 4 parts of cold sulphuric acid; the solution has a 
yellowish colour, and, on being gently heated, becomes lose-red. 
On pouring this solution into 10 volumes of water, digesting 
the mixture with an. excess of lead carbonate, and filtering, 
the liquid becomes violet-blue oil the addition of ferric chloride. 
This reaction is due to sulphothyntoiic acid , C 1 °1V ', d hoovered 

by Lallemand (1853). . Ilammursten and Robert (1881) give 
the following as the most delicate test by which one-millionth 
of thymol may still be detected : Mix the liquid with one-half 
of its volume of glacial acetic acid, then with at least an 
equal volume of sulphuric acid, and warm gently, when a bright 
reddish-violet colour is produced which is not destroyed by 
boiling. According to Ilirschsohn (1881), a solution of thymol 
in 60,000 parts of water is rendered turbid by bromine-water, 
but, according to Hammarsten, the precipitate is not crystalline 
like tribromophenol. ( Still4 and Maisch .) 

Chemical composition .—The volatile oil of Thymus Serpylluiyi, 
Linn., according to E. Buri (1879), contains two phenols which 
do not congeal at—10° 0., and of which one imparts a yellowish- 
ill.— 15 
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green colour to ferric chloride, and yields a sulphonic acid, the 
salts of which, like the thymol sulphonates, produce with ferric 
salts an intense blue colour. Jo l ms (1880) reported also the 
presence of a little thymol and carvacrol. Messrs. Schimmel 
& Co. (Report, April 1891) obtained by distillation of the leaves 
and stalks 0*3 per cent, of an oil having a very pleasant melissa- 
like aroma with a slight souptjon of thyme. Its specific gravity 
at 15° C. was 0*917. 

Thymus vulgaris , Linn., is the chief source of thymol in Europe; 
the essential oil is usually sold under the name of Oleum Origani. 
For the chemistry of thymol the reader is referred to the article 
upon Canon copticum. (Vol. ii., p. 116.) 

Ftfdanaj-i-jibali,-also called Fudinch-i^tokf, “hill mint,” is 
identified by Mahometan physicians with the Calamintha of the 
ancients (cf. Matth . Valgr. v., 2, 76. /), Calamintha vulgaris, 
Sweet, Eng. Lot 1676. We have not met with this drug in the 
Indian Bazars, but three species of Calamintha occur in the 
Himalayas. 

ZATARIA MULTIFLORA, Boiss, 

Hab. — Arabia, Persia. The herb in flower. 

Vernacular. —Saatar (Ind. Bazars). 

History, Uses, &C. —The Mahometan physicians of the 
East identify this drug with the opLyavov of the Greeks, and 
describe it as having properties similar to those of thyme and 
mint. Dr. Jayakar of Muscat found the plant in flower in 
May 1885 on the hills near Muscat in Arabia, and kindly 
forwarded specimens, which were identified at Kew as Z. multi - 
flora. The drug is much used in India in infusion as an 
agreeable aromatic stimulant and diaphoretic; many other 
properties are ascribed to it in Persian medical works which it 
is unnecessary to recapitulate. 

Description.— The drug has a fragrant odour like i^mon 
thyme, and consists of small ovate, or nearly round, dotted, 
entire, rather leathery leaves, the largest of which are about 
} inch long; mixed with them are portions of a slender woody stem 
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and numerous minute flowers, forming knotted clusters upon a 
slender spike; each flower is furnished with a small bract, and 
when magnified the bracts and calices are seen to be densely 
covered with jointed hairs. The calyx is unequally 4-cleftr, the 
corolla labiate, and of a red colour, the calyx and flower after 
being soaked in water for 24 hours only measured £ inch in 
length. The leaves when magnified present a mossy surface, 
which is thickly pitted, each pit containing a granule of red, 
resiuified essential oil. 

Chemical composition .—The leaves contain an aromatic essen 
tial oil having a minty odour, a rod, tasteless, acid resin, and 
some tannic acid giving a green precipitate with ferric chloride 
The bitterness is not due to an alkaloid. The leaves containing 
10 per cent, of moisture yielded 13 per ceDt. of ash. 

ZIZIPHORA TENUIOR, Linn. 

Hab. —Persia, Beluehistan. The herb. 

Vernacular. —Misbk-i-taramashia (Ind. Bazars). 

History, Uses, &C. —The Mahometans of the East 
identify this plant with the fryu or “ wild thyme u of the Greeks. 
It is the of Ibn Sina, who describes it as very hot 

and dry. Haji Zein in the Ikhtiarut states that it is called 
Rang in Shiraz, and that the milk of goats feeding upon it 
becomes bloody. He describes it as a valuable expectorant and 
lithontript.ic in doses of one mithkal, but 6ays that it sometimes 
causes haematuria. He also mentions .its use by Galen as a 
suppository in painful affections of the uterus, and by Ishak as a 
carminative addition to purgative medicines. The drug is also 
said to be a powerful aphrodisiac. Aitehison states that the 
peasants in the Harirud Valley and Khorasan call the plant 
Kakuti. 

Description.— A very small plant, 2 to 3 inches high; 
root as long as the plant, single, woody, with a few small fibres, 
The stems, which are 2 to 5 in number, are also woody, and 
branch from the ground - they are thickly set with leaves and 
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flowers, which reach to the apex and form a spike. The leaves 
are linear-lanceolate, and have several prominent straight veins 
on each side of the midrib. The calyx, which is purple, 
encloses four oblong seeds of a brown colour, and is marked with 
numerous ribs, and ends in five sharply cut claws; it is studded 
with simple hairs, and is T 3 c ths of an inch long. The odour 
and taste of the drug is pleasant, like peppermint, but sweeter. 

Zufah-i-yabis.* From an examination of the drug it 
appears to be a small plant, 6 to 8 inches high; stem not thicker 
than a crow-quill, 4-angled, purplish, branched from the base, 
which is woody; root woody, seldom branched; flower heads 
numerous, oblong; calyx striated, hairy, purple, with five sharp 
teeth ; seeds naked, four in number, oblong, 3-angled, of a pale 
brown, studded with rows of small round tubercles; on one side 
of the hilum there is a fringe of smaller tubercles very closely 
set, and on the other two elongated white prominences. As 
found in commerce the plant is much broken up; it has a pleasant 
odour like sweet hay. Taste hitter; properties, according 
to native writers, stimulant, anthelmintic, and deobshrhent. 
•The drug is generally attributed to Hyssopus officinalis , but 
this cannot be correct, as the flowers are in oblong spikes. Ttis 
imported from Persia. 

H. parviflora. is a native of the temperate 

Himalaya. 

Chemical composition, —Besides tannin, resin, fat, sugar, muci¬ 
lage, &c., the most important constituent of Hyssop is oil of 
hyssop, of which the fresh.herb yields £ to £ per cent. It is 
pale-yellow or greenish, limpid, of about the specific gravity 
0*94, and freely soluble in alcohol; it contains oxygon, and com¬ 
mences to boil at 142° C., the boiling-point rising to 180° 0. 
It has the odour and taste of the herb. The hyssopin of Her- 
berger (1829) was found by Trommsdorff to he impure 
sulphate of calcium. 

* Sibtborp that Saturtaa griea , Linn., i» the (Wwiro of the 

teodern Greeks, and the of the Turks. Tn Sind Nepeta ciliaris. 

Benth, it called Zufab. 
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Badranjboya, Baklat-el-U trujiya (Arab.). Imported 
from Persia. 

Description. —Calyx striated, hairy, 5-fid, not so Jong as 
that of Zufah-i-y&bis, and not coloured; seeds four, naked, 
brown, 3-angled, nearly smooth, a white patch on each side of 
the hilum; flowers in axillary clusters of about 6, upon a short 
peduncle; leaves ovate, margin deeply dentate, somewhat 
hairy. The drug is always much broken and consists chiefly of 
stem and fruit; the former is quadrangular, much larger than 
that of Zdfah, of a purplish tint. Taste bitter, odour faintly 
aromatic. This herb is supposed to represent the fxfXiaaoguWov 
of Dioscorides and Theophrastus, generally known in Latin as 
Apiastrum. Yirgil (G. 4, 63) calls it Melisphylla, and Theo¬ 
phrastus (4, 25) €vo>S^f fi€\tT(ia. It is a plant beloved by bees, the 
Balm Gentle or Melissa officinalis of our gardens. When fresh 
it has a pleasant lemon odour, which is not retained by the dry 
plant. It was formerly valued as a corroborant in hypochon¬ 
driacal affections, and the Persian drug is still used for this 
purpose by Indian hakims . In Europe, Balm tea is still a 
domestic remedy, and is given as a grateful diluent in febrile 
affections: it has a place in the French Codex. The different 
species of Melissa are widely diffused, being found in Europe, 
Central Asia, and North America. 

Chemical composition. —The leaves of M. officinalis contain, 
besides the common constituents of plants, a small quantity of 
tannin and bitter principle, and about J to J per cent, of volatile 
oil, which is colourless or yellowish, has a specific gravity of 
about 0‘89; dissolves in about 5 parts of alcohol, sp. gr. 0*85, 
and contains a stearopten. 

MARRUBIUM VULGARE, linn. 

Fig.— Reichb. lc. FL Germ., t. 1224, /. 1 ; Eng. Bot u 410 ; 
Benfl . and Trim., 210. Common White Horehound ( Eng.) $ Mar- 
rub e blanc ( Fr .). 

Hab t _Western Temperate Himalaya to Europe. The herb. 

Vernacular. — Farfisiyun (Tnd. Bazars). 
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History, Uses, &C. —This plant is the irpdcriov of Theo¬ 
phrastus (yi., 2), who mentions two kinds. Dioscorides (iii., 110) 
relates its medicinal uses, which are also noticed by Hippocrates 
(681, 3), Celsus (v., 11), and Pliny (20, 89). The ancients 
considered it to be a general stimulant, expectorant, deobstruent, 
carminative and local anodyne. Horehound has still a consi¬ 
derable reputation in Europe as a remedy for chronic bronchitis 
with copious expectoration, and as a stomachic tonic in dys¬ 
pepsia. It was also formerly prescribed in chronic rheumatism, 
hepatic and uterine obstructions and ague, the usual dose being 
from i to 1 drachm of the dried herb. The ancients used the 
expressed juice with honey, both internally and as a local appli¬ 
cation to foul ulcers and diseased mucous surfaces. 

Horehound is the Farasiyun of Ibn Sina and other Arabian 
physicians, who reproduce the account given by Dioscorides of 
its medicinal uses. Hakim Ali Gilani, in his commentary upon 
the Kanun, gives Suf-el-ard, “ earth wool/' and Hashishat-el- 
kalb, “dogs’ herb,” as Arabic names for the plant; he says that 
dogs always piss on smelling it. 

Owing to the similarity between the Greek words npda-iov and 
irpaaov some Mahometan physicians have fallen into the error 
of supposing the drug to be an alliaceous plant. Hakim 
Muatamid-el-muluk Syud Alvikhan points out this error, but 
falls into another, inasmuch as he identifies it with Arusa 
t Adhatoda Vasica). Mahometan writers also mention a second 
kind of Fardsiytin called Baluii; this is our Black Horehound 
(Ballota nigra , Linn.). 

M\ vulgare is a common plant in Persia; Aitchison observed 
it growing abundantly in Khorasan. In the bazars of the plains 
of India it is not obtainable; if demanded, either Arusa, or a 
kind of squill called Fardsiydn-i-piyuzi, is supplied. 

Description. —The branching stem is about a foot high, 
quadrangular, much-branched, and covered with a white felt. 
The leaves are opposite, petiolate, about an inch long, roundish- 
ovate, somewhat heart-shaped or rounded at the base, obtuse, 
serrate or coarsely crenate, wrinkled by the prominent veins 
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below, pale-green and downy above and hoary beneath. The 
flowers are in dense axillary whorls, with woolly, linear, and 
hooked bracts 9 a tubular ten-ribbed calyx divided into ten short, 
spreading, stiff, and hooked teeth, and a white bilabiate corolla 
enclosing four stamens. The four achenes are dark-brown. 

The herb has a peculiar aromatic and somewhat musky odour 
and a pungent bitter taste; if kept for any time, the aroma dis¬ 
appears. 

Chemical composition .—The plant has been recently examined 
by J. W. Morrison (Am. Journ. Pharm ., 1890, p, 327). A 
proximate analysis gave the following result:— 


Per cent. 

Fat, wax and traces of volatile oil . 2*05 

Crystalline compound, soluble in ether . *48 

Chlorophyl and fat . ;. 2*29 

Resin and bitter compounds, soluble in absolute 

alcohol. 1*94 

Mucilage. 4*94 

Glucose . *67 

Extractive, soluble in water. 5 93 

A lbuminoids . 4*48 

Pectin and undetermined . 5*93 

Tararabin . 2*30 

Cellulose and lignin . 37*48 

Moisture. fi*72 

Ash.. 24 30 

Loss.... *49 


The fat was soluble in hot 95 per cent, alcohol, and melted at 
46° C. The wax was insoluble in this solvent, but dissolved in 
carbon bisulphide. The crystalline principle was extracted 
from the drug with stronger ether, and purified by repeated 
crystallization from hot 95 per cent, alcohol, with one or more 
treatments with animal charcoal. The crystals were insoluble 
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in water and in solution of potassium hydrate, very sparingly 
soluble in boiling water and in cold alcohol. Soluble in hot 
95 per cent, alcohol, also in ether and chloroform. They melted 
at 152° to 153° C. They were at first tasteless, but developed, 
when held on the tongue, a decided bitterness. The alcoholic 
solution was very bitter. 

Sulphuric or nitric acid gave a dark-brown colour, hydrochloric 
acid produced no change and ferric chloride produced no change. 

This principle reduced Fehling’s solution slightly by boiling, 
without first being treated with an acid. On boiling it first 
with acidulated water a peculiar aromatic odour was developed, 
then on heating with Fehling’s solution an abundant precipitate 
of cuprous oxide was produced, thus showing it to be an easily 
decomposable glucoside. 

A small quantity of a bitter principle was extracted from the 
drug by absolute alcohol, along with the resin. This appeared 
to be different from the previous one extracted by ether, and 
for the purpose of further investigation, a larger quantity of 
the drug was exhausted with ether, the solvent recovered and 
the residue treated with petroleum ether to remove fat and wax. 
The remaining portion was dissolved in hot alcohol, treated 
with animal charcoal and crystallized. The crystals were puri¬ 
fied by repeated crystallization and treatment with animal 
charcoal. Melting point, 152° to 153° 0. 

The average of two combustions was:— 


Found. Calculated for. 

(C 40 H #8 0*) 

C .. 70-25 70*38 

H... 8*42 8*50 

O.. 21*33 21 12 


100*00 100*00 

Three samples of crystals, presented with a thesis of last year 
by Frederick Gk Hertel, Ph.G. (American Journal of Pharmacy, 
1890, p. 273), and obtained by him from the fluid extract, were 
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also examined. One of these, which he bad crystallized frotiE 
cold alcohol, melted at 153*5°'to 154*5° C., was evidently nearl^ 
pure ; the average of three combustions gave :— 


C.. 70*54 

H ........> 9*08 

O.... 20-88 


100-00 

The other samples were evidently the same compound in an 
impurer condition, as was found by combustion and melting 
point. The author here remarks:— 

“This compound as well as that obtained by myself is 
evidently the marrubim discovered by Mein in 1855. Harm 
(Archiv der Pharmacie , No. 83, p. 141) stated the melting point 
to be 148°C. 

‘'In a later communication (No. 116, page41), on elementary 
anatysis he found the substance to contain 8*52 per cent, of 
hydrogen and more than 69 per cent, of carbon. 

“ Kromayer [Archiv dev Pharmacie, No. 108, p. 257) gives 
the yield of marrubiin as about 2 grams from 25 pounds of-the 
drug, and states the melting point to be about 160°C., and 
that it is not a glucoside. My results indicate its composition 
to be very cl$$e to that of absinthiin, C*°H 5S 0*, but they do not 
agree with all the properties of that substance as described Vy 
Kromayer in the same journal (No. 108 y 20), who states 
that absinthiin melts at 120°to 125° C. Many of the properties, 
however, are common to both substances, prominent among 
which are,—solubility, taste, grittiness between the teeth, 
crystalline appearance and percentage composition.” 

The larger portion of the drug, after exhaustion with ether, 
was extracted with methyl alcohol, the solvent recovered, and 
the residue treated with water and filtered. 

The filtrate, on agitation successively with ether and chloro¬ 
form, yielded to the former a very' bitter greenish substanc* 
lit. 16 
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with a narcotic odour, and to the latter a brownish substance 
with a bitter and pungent taste/ Both gave negative results 
when tested for alkaloids and both reduced Fehling’s solution, 
especially after heating with dilute acid, during which process 
each developed a peculiar .aromatic odour. These results point 
to the presence of two bitter principles besides marrubiin, which 
is in agreement with Herts’s statement, that after the separation 
of marrubiin the fluid extract appeared to be as bitter as before. 

Aoisomeles malabarica, Br. Bot. Mag., % 2071; 
Height Ic., t. 164, is well known in, Southern India, where it is 
eulled Peyameratti in"Tamitand Mogbira in Telugu. Rum- 
phius, speaking of the juice of the plant, says :—“ Idem quoque 
succus cum binis guttis olei sesamini propirifctus, prodest mirifice 
^asthmaticis, vel tussi mala laborantibus, quem in finem syrupus 
quoque praeparatur ex foliorum succo cum saccharo cocto.” 
(Sort. Anib. v. t 8, 65.) It is a native of Malabar, where it 
is called Karintoomba, and is noticed by Rheede. (Sort. Mai. x. f 
p. 185, t . 93.) Wight, Ainslie, and others mention that an 
infusion of the leaves is given to children in colic, dyspepsia, 
and fever arising from teething; in ngue an infusion of the 
leaves is used to promote perspiration; ft decoction of the plant, 
or the essential oil distilled from it, is used externally in 
rheumatism. The plant appears to have medicinal properties 
very similar to those of Horehouud. 

Description.—Shrubby, 2 to 5 feet; branches obtuse 
angled: leaves ovate-lanceolate, crenately serrated at the upper 
part, entire below, about 5 inches long, and 1 £ inch broad; calyx 
5-cleft, thickly covered with long white rather viscid pubescence ; 
upper lip of corolla entire/ white, under one 3-cleft with the 
lateral divisions reflexed ; anthers deep purple; whorls disposed 
in simple racemes. 

LEUCAS ASPERA, Spreng. 

Fig. — Rheede, Sort. Mai . x., t. 91. 

Hab. —Plains of India, The herb 
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LEUCAS L1NI FOLIA, Sprenfr 

Fig.— Jacg. Ic. PI. Ran *. 11, t. Ill; Humph, Herb, 
Amb. vi., t. 16,/. 1. 

Hab. —Plains of Ihdia. Theljerb. 

LEUCAS ZEYLANICA, B* 

Fig.-— Wight III., t. 176. Herbe Tombde (Fr.) 

Hab. —Assam to Ceylon. The herb. 

LEUCAS CEPHALdTES, Spmig. 

Fig.- Wight tb., t. 337; Desf. in Mem. Mm. xi.,.S, t. 4. 

Hab. —Himalaya. Plains of JJ- India and Deccan. The 
herb. 

Vernacular. —Tdirtba-phul, Krimbha-phdl, Bahdphdli [Mar .), 
Goma, Madha-pdti (flW.), Tigadi (Can.), Kdbo,Kdldn-nd-phdl 
(Ouz.), Tumba [Mai!), Gul-dora, Chatra (Punj.), Halkas$ 
(Beng.), Tumi (Tel.). 

History, Uses, &C. —At least four species of Leucas 
are used in Hindu medicine under the Sanskrit name of Drona- 
pushpi ojr “ cup-flower,” so called from the resemblance of the 
fcalyx of these plants to a little cup. The synonyms for these 
plants are Kumbha-ymi, Kurumba, Kharva-yattra, Chitra- 
pattrika, Chitrakshupa and Su-pushpa, they are described in the 
Nighantas as heavy, dry, sweet, hot, and aperient, generators 
of wind and bile, and are prescribed for jaundice and to expel 
phlegmatic humors and worms; they are also considered to be 
stimulant and diaphoretic. 

In the cough or catarrh of children, Tumba juioe 1 part, 
with Sparta of honey and a few grains of Borax, may be mixed, 
and a few dtsps given occasionally, and in intestinal catarrh 
6 drops of the juice may be given with a little powdered Khdrik 
(dry dates). 
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-These plants are also used in Hindu ritual; during the cere¬ 
monial bath, early in "the morning on the Naraka Chaturdasi, or 
first day of the Divali, the religious manuals direct the whirling 
round the body, while bathing, of a sprig of Dr-ona-pushpi of 
Achyranthes aspera ( ap&marga ), and of Cassia Tora (prapunata), 
rf* Yol. II., p. 65. The Mahometan physicians have given these 
plants the name of Sisaliy&s , and use them as a substitute for 
the true Sisaliyus (Myrrhis odorata ), as stimulant diaphoretics. 
Rheede notices the use of L. aspera in Malabar, and the same 
species is given in amenorrhma at Reunion. Under the name of 
JTerba admirationis a species of Leucas, probably L. linifolia, is 
described by Rumphius. In Western India L. zeylanica is 
much used, and in the Punjab L. cephalotes . These plants are 
a popular local application to itch and mange, and the juice of 
the leaves snuffed up by the nostrils is used as a remedy in snake¬ 
bites, and for headache and colds. An infusion is known as an 
insecticide, and planters and others on the Nilgiris find that blight 
and insect pests may be kept away from trees by a diligent 
application of this remedy. The flowers are offered in the 
Hindu temples. In Reunion L. zeylanica is known as Herbe 
Tombee 9 and is considered to be stimulant and antirheumatic. 

Description.— L. aspera is annual, erect or diffuse, stem 
stout, hispid or scabrid, leaves 1 to 3 inches, linear or oblong 
obtuse, entire or crenate, whorls large, terminal and axillary, 
bracts long, linear and filiform, calyx | to § of an inch, tubu¬ 
lar, curved, smooth below, green and ribbed and scabrid above, 
contracted above the nutlets, mouth small, glabrous, very 
oblique, shortly and irregularly toothed, flowers small, white. 

linifolia and L. zeylanica are very similar plants, and 

cephalotes has very large terminal and globose whorls of 
flowers. These plants have an odour recalling that of the 
Dead-nettle (Laminm album), but L. aspera is more fragrant 
than the others. 

Chemical composition .—The herb of L. zeylanica on distillation 
afforded a very small quantity of essential oil. By boiling a 
decoction of the herb with soda solution a strong odour was 
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given off, and on condensing the vapour, ammonia and a volatile 
alkaloid were detected in the distillate. The alkaloid was com¬ 
bined in the plant with an acid giving a green colour with ferric 
salts. The air-dried plant afforded 7*8 per cent, of ash. 

Leonotis nepetsefolia, Br. Bot. Reg., t. 281; Wightlc ., 

4*867-, Vem .—Hejur-chei (Beng.) 9J MStijer, Matisdl ( Guz .), 
Dlpm.al (Mar.), is a largemnd conspicuous annual common in the 
neighbourhood of villages throughout the hotter parts of India. 
It is easily recognised' by its globular spinous heads of 
orange-coloured flowers. Roxburgh gives the following 
description of the plant:—“Stem annual, straight, four-sided, 
simple, from 4 to 6 feet high- Leaves opposite, spreading, 
petioled, cordate, serrate, pointed, downy, from 4 to 8 inches 
long, and 2 to 3 broad. Floral leaves (bractes verticillomm) 
lanceolate, depending. Petioles channelled, winged with the 
decurrent leaf; verticels globular, 2, 3 or 4, towards the apex of 
the plant about 5 inches asunder. Involucres many, subulate. 
Flowers numerous, of a deep rich orange colour. Calyx, 
10-striated, 8-toothed; corol, under lip very short. 3-toothed, 
at all times of a dirty withered colour.” 

The ashes of the flower-heads mixed with curds are applied 
to ringworm and other itchy diseases of the skin. Dr. A. J. 
Amadeo states that it is called Rascamono in Porto-Rico, and 
that a decoction of the leaves is used as a tonic, the juice is also 
expressed and taken with lime juice and rum as a febrifuge. 
Dr. Amadeo has used it in combination with PhyUantkm 
Niruri in intermittents. 

Buliun (iroXioy ), the Poly-Germander (Teucriam Polium, Ij.), 
Iskurdiyun (aKoptiov), the Water-Germander (T. Scordium), 
and KamazariyilS the Wall-Germander (T. 

Ohamcedrys), are treated of in the Materia Medica of the Indian 
Mahometan physicians, but none of these plants are, as far as 
our experience goes, obtainable in the bazars, although T. Scor¬ 
dium is a native of the Western Himalaya and Cashmere. This 
plant has an odour of garlic, and is one of the ingredients in tb* 
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Tiryik-i-Fariik or Theriaca Andromachi, which is still sold in 
the bazars ol India. T. Folium is a native of Persia, and was 
found by Aitchison in Ehorasan, but he did'not observe that it 
Was ijsed medicinally. He Itlao notices T. serrcettm, Benth., as 
having a strong odour of asafoetida. T. Chamcedrys'wm formerly 
used in Europe as a remedy for gout, and was an ingredient in 
the celebrated antiarthritic or Portland powder. 


PLANT AGINEiE. 

Plant ago ovata, fo^l 

Fig.- ~Bcntl. and Trim,, U 211. Syn. P. Ispaghula . 

H^b.j-r-Punj a h, Sfcd, Persia. The seeds. Spogel seeds 
( Eng .). 

Vernacular .—Isbaghol (Hind,), Esabgol (Mar,), Eshopghol 
(Bawy.),Esopgol,Ufchamu?flrun((?M«.), Ishapjpukol-virai (Tam.), 
Isapag61a- vittulu (TcL), Isabakolu ( Can,). 

History, Uses, &C.—The seeds are not mentioned by 
the old Hindu writers, but the-Guzerathi name appears to be of 
Sanskrit origin. In all the vernaculars corruptions of the 
Persian name Ispaghul are in use. This word is a compound 
of ‘la horse,”and Jj* “the ear,”in allusion to the shape of 
the seeds. In Mahometan works the seeds will be found 
described under the name‘of Bazr-i-Katima. The author of the 
Makhzan Btates that Kaliun is the Greek, Isparzah the Isfah&ni, 
and Bangtot and Shikam-daridah the Shirazi names for them* 
In India, they are considered to be cooling and demulcent, and 
useful in inflammatory and bilious derangements of the diges¬ 
tive organs. The crushed seeds made into a poultice with vine¬ 
gar and oil are applied to rheumatic and gouty swellings. 
With the mucihtge-a cooling lotion for the head is made. Two 
to three dirhfems moistened with hot water and mixed with 
sugar are given in dysentery, and irritation of the intestinal 
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canal to procure an easy stool. Thq decoction is prescribed in 
cough. . The roasted seeds have an astringent effect, and are use¬ 
ful in irritation of the bowels in children, and in dysentery. 
The natives have an idea #iai the powdered seeds are injurious, 
and consequently always administer theta whole.' Fleming, 
Twining, Ainslie, and others speak very favourably of the use 
of Ispaghhl in the treatment of chronic diarrhoea. Twining 
gives the dose for an adult as drachms mixed with half a 
drachm of sugar-candy. (Diseases of Bengal , Yol. I., p. 212.) 
In the Pharmacopoeia of India the seedi have been made 
official, and directions are given for thp preparation of a 
decoction. 

Description. —The seeds are boat-shaped, about 1 of an 
inch long and rather less than ^ broad, translucent, with a pinkish 
tinge and a faint brown streak upon the convex side. The con¬ 
cavity is covered with a thin white membrane. Soaked in water 
they become coated with an abundant adherent mucilage which 
is free from taste and odour. The epidermis of the seeds is 
composed of polyhedral cells, the walls of which are thickened 
by secondary deposits, the source of the mucilage; between 
it and the albumen is a thin brownish layer. The • albumen 
is formed of thick walled cells which contain granular 
matter. 

P. amplexicaulis, Cav. Ic. «., U 125, a plant of the 
Punjab Plains, Malwa and Sind, extending to Southern Europe, 
furnishes the brown Ispaghul not unfrequently to be met with 
in the Indian bazars. The seeds have the same boat-shaped 
form as those of P. ovata, but are rather larger, averaging 
j of an inch in length. They are probably as efficient as the true 
Ispaghdl seeds. 

Commerce .—Large quantities of these seeds are imported 
into Bombay from Persia. Value, Rs. 4 per maund of 
374 lbs. 

They differ in colour, some being brown und some nearly 
white with a pinkish tinge; the latter are preferred. 
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PLANTAGO MAJOR, Linn . 

Fig.— Wight III, L n1l\ Eng. Bot., 1558. Greater Plan¬ 
tain (Eng.), Grand Plantain (jFV.). 

frab. —Temperate India, Persia, Europe. The seeds. 

1 Vernacular* —Bartang, Bdrhang (Indian bazars ). 

History, Uses, &C.— Under the name of apvoyXaa<rov Dios- 
corides describes two varieties of Planta go, the greater and the 
lesser, and states that the first is the best and most generally 
used. These plants were known to the Romans as Plantago, and 
according to Sibthorp are the P. lagopus and P. altissima of 
modem botany; they were considered to be very effectual in 
arresting ^he fluxes known by the Greeks as “rheumatismi,” 
or “gliding pains in the bowels” ( Plin . 25, 39 ; 26, 47). The 
leaves <and roots were, considered to bo astringent and febri¬ 
fuge (kfalen). The Arabian physicians describe them under 
the name of LisSn-el-hamal, and stato that they are the 
Sabaat-azlaa and Kasrat-el-azlaa of Dioscorides (Arabic trans¬ 
lations of tKTdirXtvpov, and no\vv(vpov) meaning * seven-ribbed and 
many-ribbed 9 : they repeat what the Greeks have written with a 
few trifling additions. The seeds of P major are largely 
impprted into India from Persia, and have a great reputation 
as-u remedy for dysentery. Valentine Baker states that he 
was cured by these seeds when suffering from the disease during 
his travels in Khora&m. ' The root and leaves are still in use in 
Europe, as domestic remedies on account of their mucilaginous 
properties. 

The seeds of P. Psyllium, Linn., a native of the N. W. 
Punjab, extending to Southern Europe, are used in a similar 
manner. This plant is often stated to bo the source of the 
-SSrsian Bdrhang, but we have alwavs obtained P. major by 
sowing these seeds. 

Description. —The seeds are minute, oblong and brown, 
marked with waved, slightly elevated, longitudinal ridges of a 
darker colour; one side is arched, the other concave and marked 
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with a scar showing the attachment to the ovary. They 
are insipid, and have an oily smell when crushed. Soaked in,' 
water they become coated with a transparent mucilage. 

Chemical composition .—The leaves of P. major have been 
examined chemically by Dr. Rosenbaum, but the results 
obtained do not indicate any active principle. He found that 
petroleum benzine extracted 4 per cent, of wax and chlorophyll, 
the extract fusing, at 83° 0. Ether dissolved 4*4 per cent, of 
rosin .and chlorophyll. Alcohol extracted 10 per cent., of which 
6 per cent, was soluble in water and contained a considerable 
amount of sugar; the remaining four parts were soluble iu 
ammonia. Water took up 13 per cent.,of which 7*2 per cent, was 
insoluble in ot> per cent, alcohol. Soda solution dissolved ^ per 
cent., and diluted acid 10 per cent., the latter containing a 
notable quantity of calcium oxalate. It may be noted here that 
Th. Roller, in 1868, found citric acid and oxalic acid in the 
three species, P. major , P. lanceolata , and P. media , besides the 
ordinary plant constituents, chlorophyll, resin, wax, albumen,and 
pectin. These constituents do not account for the reputation as 
a styptic and vulnerary in which the plant was held by ancient 
writers*. The presence of sugar indicates the possibility of a 
glucoside being contained in the plant. The value of the seeds 
in diarrhoea and dysentery is no doubt due in some measure to 
the quantity of mucilage they afford. ( Amer . Journ . Pharm 
Sept., 1886.) 

Plantago mucilage is neutral in reaction, is not altered 
bjr iodine or precipitated by borax, alcohol, or perchloride 
of iron. It is only sparingly soluble in water. R. W. Bauer 
separated the, carbohydrate xylose (previously obtained from 
wood-gum) from the epidermis of P. Psyllium , by boiling 
the aqueous extract with dilute sulphuric acid. It was 
identified by its melting point, rotatory power, and by its 
compound with phenylhydrazine. Wood-gum can be obtained 
from beech wood, jute, or deal, by extracting with 5 per cent, 
soda and precipitating with alcohol and HOI. When this is 
hydrolysed, it yields Koch’s wood-sugar or xylose. Xylose 
closely resembles nrabinose in all its properties, and, like the 
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latter, is dextrorotatory; when treated with acids* it yields consi¬ 
derable quantities of furfuramide, but no levulose. The phenyl- 
osazone has the composition C 17 H^°N 4 0 5 , so that xylose is a 
penta-glucose C 3 H l0 0 5 . When treated with nitric acid, it is 
converted into acids containing 4 or 5 atoms of carbon. Xylose 
and arabinose, and all substances from which they can be 
obtained, give the cherry-red coloration of arabin when warmed 
with phloroglucinol and hydrochloric acid. This reaction can 
be employed for the detection of xylose and arabinose. ( Journ . 
Ohem . 8oc. t LYI., pp. 233, 847.) 


NYCTAGINEiE. 

BOERHAAVIA REPENS, Linn. 

Fig. — Delile, FI. Eg., t. 3, /. 1 ; Wight Ic., t. 874; Rheede , 
Hort. Mai. vii., t. 56. Spreading Ilogweed (Eng.), Patagon 
<*••). 

Hab. —Throughout India. The herb and root. 

Vernacular .—S6nt, Thikrf (Hind.), Purna, Punarnaha( Beng.), 
Khjpra, Punanava, Kdlivasu, Ghetuli (Mar.), Mtikku-rattai 
(Tam.), Atfka-mSmidi (Tel.), Yakha-khaparo, Sdtodf-mula 
(Quz.), Gaftajali, Bil^ganjali (Can.). 

History, Uses, &C.—This plant is called by Sanskrit 
medical writers Pimar-nava, Punar-bhava, and Punar-bhu, on 
account of its perennial habit, and Sothagni from its use as a 
remedy for dropsy. It is described in the Nighantas as pungent, 
dry, hot, sweet and bitter, and is recommended as a laxative, 
diuretic, and stomachic in jaundice, strangury, dropsy, and inter¬ 
nal inflammations. A compound decoction, Punarnavashtaka , is 
made of the roots, dried Xeem bark, leaves of Trichosanthes dioica , 
dried ginger, root of Picrorhiza Kurrooa , chebulic myrobalans, 
stem of Tinoepora cordifolia , and dried wood of Berberis 
(D6rhalad), each one quarter tola, water 32 tolas, boiled 
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down to one-fourth, which is to be taken during the 24 hours. 
An oil and electuary are also used. 

Ainslie mentions the use of the root in powder, in the 
quantity of ar teaspoonful twice daily, as a laxative. In the 
Pharmacopoeia of India its successful use as an expectorant in 
'asthma is noticed, and it is said to act as an emetic when given 
in large doses. This has been confirmed by the experience of the 
French in the Antilles, where the plant is called Patagon or 
Patagonelle- Valeriane. In Western India the herb is used as a 
diuretic in gonorrhoea, and as an external application the 
pounded leaves are applied to dropsical swellings. In theVainy 
season, when luxuriant, it is eaten as a potherb, after having 
been well boiled to remove its medicinal properties. The use of 
the root in gonorrhoea appears to have been introduced by the 
Portuguese; in the West Indies the plant is known as Bejuco 
de purgation, and is the popular remedy for that disease. A 
decoction (1 02 . to a pint of water) is used in doses of a 
wineglassful every hour. 

Description. —A common creeping weed on waste ground 
and roadsides; stalks numerous, about two feet long, slender, 
procumbent; leaves cordate-ovate, unequal, opposite, edges 
waved, tinged with red; flowers small, sessile on the apex of the 
pedicels, peduncles from the axils and ends of the branches; fruit 
oblong, dull green, or brownish, viscid, about the size of a 
caraway, longitudinally 5-grooved, studded all over with glan¬ 
dular hairs; root twisted, often as thick as the finger when 
fresh, whitish, fleshy, 2 to 3-branched, a foot long or more; 
taste bitterish, nauseous. A microscopic section shows that 
the parenchyme is loaded with needle-shaped crystals, other¬ 
wise there is nothing peculiar. 

There are two varieties of the plant, one with white and 
the other with red flowers; in Bengal the former is called 
Svetapurna and the latter Gudha-purna. 

Chemical composition. —The whole plant was used for the 
examination, and, with the exception of minute traces of a 
principle soluble in ether, and affording reactions with 
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alkaloidal reagents, nothing of interest was detected. No 
principle reacting with ferric salts was present. 

MIRABILIS JALAPA, Linn . 

Fig. —Bot. Mag., t. 371 ; Rhcede, Hort. Mal.x., t. 75. Mar- 
vel of Peru (Eng.), Belle de nuit (Fr.). 

Hab , —West Indies. Cultivated in India. The leaves 
and root. 

Vernacular. —Gul A’bb&s ( PersInd.), Krishna* keli (Beng.), 
Anthinarlu, Patharachi (Tam.), Batharachi (Teh), 
Madhyunhamallige (Can.), Antimalari (Mai.), Gulbas, Gulbas 
(Mar.). 

History, Uses, &C.—Five varieties of this plant, with 
red, white, yellow, red and white, and red and yellow flowers, 
were introduced from the West Indies in 1596, and must have 
been carried by the Portuguese to the East shortly afterwards, 
as the plant is said to have been introduced into Persia in the 
reign of Shah Abbas the first, and was established on the 
Malabar Coast in the time of Yan Rheede. It was at one time 
supposed to produce the Jalap of commerce. M. Jalapa has 
been given the Sanskrit name of Sandhyakali, or “ evening 
flower,” but is best known by its Persian name of Gul A’bbas, 
or u flower of A*bb4s 99 ; it is a favorite flower of the Persians, 
who cultivate it in ornamental flower pots. The Arabs call it 
Shab-el-leili, which is evidently a translation of the French 
41 belle de nuit ”; it is the Fula quadrohoras, or 44 four o’clock 
flower,” of the Portuguese, as its flowers open at that hour 
in the afternoon. 

In India the leaves boiled in water are applied as ainaturant to 
boils and buboes, and the juice, which is considered to be very 
cooling, is applied to the body to allay the heat and itching in the 
urticaria arising from dyspepsia; the U. febrilis or U. ab ingesti * 
of European physicians, which the Hindus consider to be caused 
by bile in the blood. The seeds are said to be sometimes used 
to adulterate black pepper. The root is said to be a mild purgative, 
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but Loureiro remarks, li Haec radix non est apta ad medicinam, 
nisi per aliquot annos in viva planta senescat; tuncque sit subro¬ 
tunda, rugosa, exterius subnigra, intus fusco-pallida, circulis 
concentriois nigricantibus distincta. ” In the Concan the dried 
root powdered, and fried in ghi with spices, is given with milk 
as a paushtik or strengthening medicine, and rubbed down with 
water to a paste it is applied to contusions. 

Dr. P. S. Mootooswamy (Iml. Med. Gaz.> Oct. 1889) states that 
in Tanjore the roots boiled and made into curry are considered 
beneficial to those who suffer from piles, and that a powder an'* 
confection are also in use. The powder contains five drachms 
of root, two and a half each of long and black pepper, and five 
ounces of sugar. Dose twice daily. The confection has 
the same quantity of root with 2£ drachms each of nutmeg, 
mace, and Atis root, ghi 1 oz., sugar and milk of each 10 ounces. 
Dose as above- 

Dr. Mootooswamy finds the root to act as an astringent in 
these preparations. Ainslie, quoting Fleming ( Cat p. 29), 
states that the root was tried as a purgative by Drs. Hunter and 
Slioolbred, but found to have so feeble a purgative action as to 
be useless. He also tried it himself with the same result. 
According to Thunberg, the Japanese prepare a kind of white 
paint for their complexions from the seeds. 

Description. —The root of young plants is cylindrical 
above and tapering below, but in old plants it becomes napiform 
or subrotund, the external surface is dark brown and marked with 
numerous circular rings; internally it is dirty white or greyish. 
When dry, very old roots become hard, compact and heavy, 
and deepen in colour, but younger roots are of a leathery 
consistence. It has a faintly nauseous odour, and a sweetish, 
subacrid taste. A transverse section of the root shows numer¬ 
ous concentric rings of a darker colour than the intervening 
substance; it shows numerous acicular crystals when magnified. 

Chemical composition .—The roots were collected in July, cut 
into slices, and exposed to warm air, then reduced to powder 
and the desiccation completed at 100^ C 
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The fresh roots dried over sulphuric acid lost 81 *136 per tent, 
in weight; the ash amounted to 6*135 per cent., and was free 
from manganese. 

The proximate analysis was made with the powdered roots 
dried at 100° C., and was conducted according to Dragendorff’s 
plan with the following results :— 

Light petroleum ether extract... 0*580 per cent. 

Ether extract, soluble in water 0*09 per cent. 

alcohol 0*222 „ 

Residue insoluble in water 

or alcohol . 0*028 „ 0*340 „ 

Absolute alcohol extract... 8*040 „ 

Aqueous extract containing glucose 1*C per 
cent., saccharose or allied carbohydrate 
7*97 per cent.•. 30*62 >, 

The petroleum ether extractive was soft and pale yellowish 
in colour, non-crystalline, and without any special odour. It 
consisted of wax, and a pale yellow oil, soluble in absoluto alcohol 
with neutral reaction. 

The ethereal extract was soft and yellowish. The portion 
soluble in water had an acid reaction, but gave no coloration 
with ferric chloride. Acidulated with sulphuric acid a slight 
precipitate was afforded with Mayer’s reagent. The residue of 
the ethereal extract soluble in alcohol was also yellowish, soft* 
and on standing became indistinctly crystalline. Treated with 
water acidulated with sulphuric acid it gave no alkaloids! 
reactions; with alkalies on gently warming it was slightly 
soluble, with pale yellow coloration: the colour being destroyed 
by acids, and whitish flocks precipitated. 

The alcoholic tincture of the roots was of a port-wine colour, 
and the extract of a deep orange tint, In water part was soluble 
with acid reaction, and afforded a precipitate with alkaloidal 
reagents. The extract was treated with ammonia, in which the 
greater part dissolved, affording a dirty brownish-red solution, 
and the solution agitated with ether; the ethereal exitract 
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amounted to 0*384 per cent, and contained a small amount of 
alkaloid with much colouring matter. An attempt was made to 
purify the alkaloid by reagitating this extract from an acid 
solution with ether, and then neutralizing and again agitating 
with ether; an unweighable amount of the alkaloid was, however, 
obtained. No special colour reactions of the alkaloid were 
noted. An alkaline solution of the alcoholic extract was only 
slightly precipitated by acids, the solution remaining dark- 
coloured. The aqueous extract contained 1*6 per cent, of 
glucose calculated on the roots dried at 100°C. After boiling 
with dilute sulphuric acid a second determination with Fehling’s 
solution was made, and the result calculated as saccharose, 
which was equivalent to 7*97 per cent. 

In order to determine whether the plant had any injurious 
properties, the alcoholic extract from 10 grams of the dried 
and pounded roots was mixed with a few drops of ammonia 
and water and injected into a cat’s stomach; the cat vomited 
once, but was not otherwise inconvenienced. 

AMARANTACEiE. 

ACHYRANTHES ASPERA, Linn. 

Fig. — Wight Ic., t. 1780. Prickly Chaff-flower (. Eng .). 

Hab. —Throughout India and tropical Asia. The herb. 

Vernacular. —Unga, Latchira, Chirckira ( Hind .), Apang 
( Beng Paudhara-ughada, Agkada (Afar.), Sufed-dghado 
( Gw.), Na-yurivi (Tam.), Uttareni, Antisha (Tel.), Uttar&ni, 
Uttar£ni (Can.), Kataliti (Afa/.). 

History, Uses, &C. — This plant has given a name to the 
sacrificial offering called Apamarga Homa, which consisted of a 
.handful of the flour of the seeds offered at daybreak, but which 
is not now, as far as we know, practised in India. According to 
the Black Yajurveda, Indra, having killed Yritra and other 
demons, was overcome by Namuchi and made peace with him, 
promising never to kill him with any solid or liquid, neither by 
day nor by night. But Indra collected some foam, which is 
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neither solid nor liquid, and killed Namuchi in the morning 
between night and daybreak. From the head of the demon 
sprung the herb Apamarga, with the assistance of which Indra 
was able to kill all demons. Hence this plant has the reputation 
of being a powerful talisman, and is now popularly supposed 
to act as a safeguard against scorpions and snakes by paralysing 
them.* It is waved round the body whilst taking the ceremonial 
bath early in the morning on the Naraka Chaturdasi or first- 
day of the Divfili (new year) festival. 

The Sanskrit synonyms for the plant are Shikhari, Kini or 
Kinihi, Khara-manjari “having a rough flower-stalk,” Adhva- 
shalya “ roadside rice,” Shaikharika, Pratyak-pushpi “having 
reverted flowers,and Mayuraka “crested.” It is described in 
the Nighautos as purgative, pungent, digestive; a remedy for 
phlegm, wind, inflammation of the internal organs, piles, itch, 
abdominal enlargements, and enlarged cervical glands. The 
ashes are used by the Hindus in preparing caustic alkaline pre¬ 
parations. The diuretic properties of the plant are well known 
to the natives of India, and European physicians agree as to its 
value in dropsical affections; one ounce of-dhe plant may be boil¬ 
ed in ten ounces of water for 15 minutes, and from 1 to 2 ounces 
of the decoction be given 3 times a day. (P/tann. of India. 
P-1S4.) 

Different parts of the plant are ingredients in many native 
prescriptions in combination with more active remedies. 

In Western India the juice is. applied to relieve toothache. 
The ashes with honey are given to relieve cough ; the root in 
doses of one tola is given at bedtime for night blindness, and 
rubbed into a paste with water it is used as an anjan (eye salve) 
in opacities of the cornea. The seeds are often used as a famine 
food in India, especially in R&jputana, where the plant is called 
Bharotha, (grass).* 

Description.—A common weed, with an erect, striated 
pubescent stem, generally about two feet high, but sometimes 
much more. Side branches in pairs, spreading ; leaves pubescent 

♦Compare with Scrihnnitis Comp 1 104, where similar superstition? 

are recorded. 
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from the presence of a thick coat of long simple hairs, obovate, 
undulated, very obtuse, acuminated, base attenuated; petiole 
short; spikes long, lax ; flowers green; bracts rigid, prickly. 
Sections of the stem do not show any crystalline deposit in 
the parenchyma. The* seeds are oblong, of a brown colour, 
from I 1 *, to J of an inch in length; on one side a grooved* 
prominence is seen which indicates the position of the embryo 
where it curves round the mealy albumen. The starch granules 
are very small, and are so closely packed that the large irregular- 
shaped cells which contain them have almost the appearance of 
parenchymatous cells. 

Chemical composition .—The whole plant collected in August 
was used. A proximate analysis failed to indicate the presence 
of any principle of special inteigst. * No alkaloidal body was 
detected, and the alcoholic extract containtdno principle reacting 
with ferric salts. 


For the ash determination, the roots, stems and leaves were 
separately examined with the following results:— 



Leaves. 

Stems. 

i ' 

Boots. 

P*0 5 . 

3 0257 

2-6989 

1-8594 

SiO* as Sand 

39-7192 

12-9716 

21-4219 

SO". 

1-3200 

2-6534 

3-9523 

CaO. 

13-8893 

131233 

12-9335 

MgO . 

3-4778 

3-5149 

5-4419 

K'O. 

Na f O . 

17-8454 

32-0008 

28-5830 

•9860 

Fe*0*. 

2-7931 

3-0352 

5 6297 

Manganese ...... 

Traces, not 
estimated. 

Not estimated. 

Not estimated. 

KOI. 

5-7416 

9-5221 


NaCl .„. 

11770 

1-5261 

3-2951 

AI*0* .. 


Not estimated. 

Not estimated. 

CO*.*. 

8-8687 

13-6294 

11-0057 

Carbon .. 

•3297 

•5525 

Not estimated. 


100-2526 

95-2232 

95:1085 


IIL—-18 
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The leaves, stems, and roots dried atlOO°C. afforded respectively 
the following percentages of ash:—Leaves, 24*334; stems, 8*672 ; 
roots, 8*863. The large amount of sand present in the ash is due 
to the feet of the plants having been collected during the rains, 
J*nd when received they were coated with finely divided silicious 
matter. 

The total potash calculated as K 2 0 was equivalent in the leaves 
to 21*4986 per cent., in the stems to 38*0122 per cent., and in 
the roots to 28*5830 per cent. It is possible that the plant 
might be of value as a cheap green manure on account of its 
potash content. (Warden, C/teni. News, Vol. ii., 1891). 

Amarantus spinosus, Linn., WilkL Amar . 38, t. 4,/. 8; 
Vern .—Tanduliya (Sans.), Kiintemath (Bomb.), Kdntanatia 
( Beng .), Mulluk-kirai (Tam.), Kdntdlo-dambho ( Guz .), possesses 
mucilaginous properties. The Hindu physicians prescribe the 
root in combination with other drugs in menorrhagia. It is 
considered to be a specific for colic. A poultice of the leaves 
was officinal, in the Bengal Phaimacopceia . 

The authors of the Pharmacopoeia of Lidia regard the plant 
as a simple emollient, "and inferior to many others, but recently 
the root has been foifctd to be of great service in the treatment 
of gonorrhoea and eczema. In gonorrhoea it is said to stop the 
muco-purulent discharge, and all the concomitant symptoms, 
such as heat, scalding and general irritation. 

MRU A JAVANICA, Jim. 

Fig. —Wiijht Ic., t. 876. 

Hab. —Plains of India. The herb. 

^RUA LANATA, Jms. 

Fig. —Wight Ic v t. 723; Bheede, Eort. Mai. x., t. 29. 

Hab.—Plains of India. The herb. 

Vernacular. —Chaya {Hind., Beng.), Bhui-kallan ( Punj .), 
Kumra-pindi, Kapur-madhura, Kapur-phuti (Mar.), Pindiconda, 
Kamiupulai, Nilapulai (Tel.), Pulai, Sirru-pulai (Tam.). 



AM Alt ANT A CE2E. 


139 


History, Uses, &C.—These plants are used by the 
natives of India as diuretics, and are considered to be of great 
value in lithiasis; they are also thought to be antidotal in cases 
of poisoning by arsenic. The flowers are sold in the bazars of 
Northern India under the name of Bhui-kalldn. JE. lanata is 
the Scherubala of Rheede, and Ainslie states that the Vytians 
consider the root to be demulcent and prescribe a decoction 
in strangury; in the Concan it is used as- a diuretic. A.H. javu- 
nica has a great reputation in Hyderabad, Deccan, as a remedy 
for lithiasis, and the flowers have been brought to us for iden¬ 
tification by the medical attendant of a gentleman in Bombay, 
who had been in the habit of obtaining them from Hyderabad 
under the Marathi name of Kumra-pindi, which is equivalent to 
the Telingi Pindi-conda, and signifies “ cock’s yinda ”; we 
were informed that much benefit had been derived! from their 
use. These plants resemble Achyranthcs a&pera in their 
medicinal properties* The flowers are very soft and woolly, 
and are used for stuffing pillows and mattresses in Sind and in 
Egypt. In Southern India the natives use the flowering 
spikes during the Pongul festival for decorating their houses* 

Description. —The plants have a white tomentose appear¬ 
ance. The leaves are alternate. The minute flowers* are in 
dense terminal or axillary spikes, those of JE.'javanica being 
much the largest, often 4 to 5-inches in length; they are herma¬ 
phrodite, with three "concave persistent bracts. The calyx 
consists of five, nearly equal, erect and hairy sepals; the five 
stamens are united into a cup at their base; the ovary is one- 
celled; with a single ovule in each cell. The fruit is a roundish 
utricle. 

CELOSIA ARGENTEA, Linn. 

Fig.— Wight Je., t. 1767; Hheede, ilort. Mai. x., t. 38, 39. 

Hab. —Throughout India and tropical Asia. The seeds. 

Vemamlar. —Sarwali,' Suf&l-murgha (Hind.), Svet^murgi 
(Beng.), Ldpadi (Ottz.), Kurdu (Mar.), Giirugu (Tel.), Goraji 
(Can.) 
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History, .Uses, &C. : —This common annual plant is con¬ 
sidered by some to be the Viturnia of Sanskrit writers ; when 
young and tender it is eaten as a vegetable, but is considered to 
be very heating. The seeds are considered an efficacious 
remedy in diarrhoea. Indian Mahometan writers on Materia 
Medica have adopted Sarw&li as a substitute for the &p*Tam*i) of 
Dioscorides, and the Herba Britannica of Pliny, which has been 
identified by Prof. Muntingius of Groningen as Burner Hydro - 
lapaihum , Huds., our Water Dock, the Patience aquatique of 
the French, and Wasserarapfer of the Gennans. The author 
of the Muffaridat-i-Na$ini states that 180 grains of the seeds, 
with an equal quantity of sugar-candy, taken daily in a cup of 
milk, is a most powerful aphrodisiac. 

Dr. Watt ( Diet . Econ. Prod. Ivd ., ii, 240) states, on the authority 
of the Rev. A. Campbell, that tho Santals extract a medicinal oil 
from the seeds* 

Description, —Stem 1 to 3 feot, stout or slender, siiftjfle or 
branched, leares 1 to 6 inches, narrow; spikes solitary, few or 
many, 1 to % by f to 1 inch ; peduncle slender; flowers white, 
tipped with pink, glistening; bracts much shorter than the acute 
sepals. Seeds lenticular, brown, polished,, of an inch in 
diameter. 

Chemical composition. —The following is an analysis of the 


finely powdered seeds:— 

Oil . 6-76 

Resin, soluble in ether .... *81 

Alcoholic extract . 1*94 

Water extract. 24*70 

Starch, &c. 37*96 

Fibre ...... 11*23 

Ash. 5*80 

Moisture ..*. 10*80 


10000 
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The alcoholic extract contained an alkaloidal principle 
precipitable by alkalies, soluble in ether, and giving a rose 
colour with strong sulphuric acid. 


CHEN OPODI ACEiE. 

USHNAN. 

Genbra.— Arthrocnemum, Caroxylon, Salicomia, 
Salsola, Suaeda. Soda plants. 

History, Uses, &C —Sarjikfikshara has doubtless been 
prepared in India, as it is at the present time, from a very early 
date* In the time of Pliny a mineral alkali appears to have 
been prepared in Egypt from the ashes of certain plants and to 
•have been known as Natrum, or in Greek virpov (PHn. 31, 10), 
and Strabo, as cited by Beckman, mentions an alkaline water, 
in Armenia used for washing clothes. (Hist, pj Invent, iii., 
p. 233.) The plants from which Barilla was prepared were 
known to the Greeks as to SKiuov 0 r salt-worts. ( Theophr . H. P. 
iv., 20 ;Dtosc.L, 105.) The Arabs also were early acquainted with 
the same substance, which seems to have been sometimes potash, 
or a mixture of soda and potash in varioua proportions, and to 
which they gave the name of I El-kali or alkali. The 
Arabian writers describe Ushn&n as good for the mange or 
scab, and the itch; clearing to the complexion, cleansing, 
emmenagogue and abortive, and a substance with which clothes 
and the hands are washed. The author of the Makhzan , 
speaking of TTshndn, states that it is a name applied to 
several plants? one of Which has slender branches instead of 
leaves, upon which knob-like bodies form (Stueda fruticosa ?). 
This plant is always fresh and juicy, and is a large herb with 
round woody stems. He then describes the manner in which 
the plant is burned in a pit m the ground, and the Kali or 
Barilla extracted from the ashes. After this he mentions 
another plant with reddish stems and leaves purplish on one 
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side and green on the other (Chenopodium atriplicis ?), yielding 
a juice which stains black ; this plant he says is very common 
in Sind and Mtiltan, and is used for staining the black pattern 
on the Sind pottery. Lastly, he mentions a plant called Khuru- 
el-’asafir (sparrow’s dung) with white leaves (Chenopodium 
album ?), and another which is called in Persia Ghisool, and 
i$ used for dissolving lae dye, and as a substitute for ink, 
Dr. Watt, in the Dictionary of the Economic Product* of India, 
gives the following list of plants which are used in the manu¬ 
facture of Sajji-khar or Barilla:— 

Arthrocnemum indicum, it<y. 

Caroxylon fcetidum, Moq. 

„ Griffithii, Moq. 

Salicornia brachiata, Itoxb. 

Salsola Kali, Willd. 

Suaeda fruticosa, Forsk. 

,, indica, Moq. 

„ nudiflora, Moq. 

Aitchison states that the name Ishlan (probably a mispronun¬ 
ciation of Ushnfin) is applied in the Hari-rud Valley to Anabasis 
erispoda f Benth. et Hook, f., which is used in preparing barilla. 
In the Report on Punjab Products, it is stated that the plants 
are cut down during the cold months, dried and burnt in a pit 
of a hemispherical shape, about six feet in circumference and 
three deep, at the bottom of which one or more inverted earthen 
pots, having small holes in their bottoms, are sunk. The 
holes are kept closed at first, but when the alkali begins to run, 
they are cleared to allow it to fill the pots; when cool it forms a 
porous mass of a greyish-white colour, consisting of carbonates 
of soda and potash, sulphate of soda, and organic matter. In 
native practice this substance is prescribed like our preparations 
of the caustic alkalies. It is the Sarjikakshara of the Raja 
Nirghanta and the Sajji of the bazars. 



0HEN0P0DIACE2E. 


143 


SHUKAI. 

Hab. — Persia. The herb. 

Vernacular.— Shukai (Ind. Bazars ). 

History, Uses, &C.—This drug is described in Maho¬ 
metan works as the Akranfki * or Af sharniki of the Greel s. 
Other Arabic names given are Shaukat-el-baida, Shaukat-el- 
Arabiya, and Kathir-el-rakab. Ibn Sina says it is the same as 
B6zaward (Bddaward, Pers.) Muhammad Husain very truly 
denies thi*; lie says the Persian names are Charchah and 
Kangarkhfir, and describes two varieties, one with a white 
flower and more slender stems than the other, which has purple 
flowers, and is the kind generally used. The latter, he says, 
has triangular stems, the size of a man’s finger or less, and thick, 
small, triangular, downy leaves terminating in thorns; the seeds 
are small, triangular, and of a greyish colour. The whole drug 
is of a yellowish white colour and sweetish taste. The plant 
and fruit are generally used, but the root is tq be preferred. 
Shukai is more drying and astringent than Bddaward; it is 
attenuant and deobstruent, &c., &c. (MakJtzan-el-Adwiya, 
article Shukai ) Haji Zein-el-Attar states that it is useful in 
palsy and other diseases caused by cold humors. He quotes 
Galen aB recommending its use in melancholia, and Paulud as 
saying that it is useful in leprosy. In Persia it is said to have 
a reputation as a remedy for ague. The dose is from 2 to 6 
dirhams. 

Description. —The drug as met with in India consists of 
all parts of the plant broken up, but very little of the root is 
present. The portions of the stem are of a greenish-yellou 
colour,* round; crooked, channelled, with numerous branches 
springing from the axils of the leaves ; the external surface of 
the stem is siliceous, hard, and pubescent; internally it is full of 
soft pith. The petioles of the leaves are stem-clasping, the 
lower ones completely so. T he lower leaves are of considerable 

* Possibly from d*p&wx°*> on acoount' of its thick leaves, each lobe of 
which terminates in a thorn. 
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size with a triangular midrib, channelled ori the upper surface, 
and short, thick, spinous lobes which vary much in shape. 
The plant has a gummy, rather disagreeable taste. The fruit 
is occasionally found mixed with the drug in considerable quan¬ 
tity, It is a woody nut, £ of an inch long, formed by the 
fusing together of the different parts of the perianth and ovary, 
somewhat triangular in form; at the base are spines formed by 
the calycme segments; at the apex the perianth forms a number 
of tooth-like processes which surround the top of the ovary. 
The »eed is ovoid, homy, and has a terebinthinate odour. 

* Chemical composition .—The shopped plant, air-dried, was 
treated for several days with warm 80 per cent, spirit, the 
resulting tincture distilled to remove alcohol, and the residue 
finally deprived of the last traces of alcohol by spontaneous eva¬ 
poration. The extract was then mixed with water acidulated 
with sulphuric acid and agitated with petroleum ether. The 
petroleum ether extract was greenish, soft, with a camphoraceous 
and peppermint odour and taste. Treated with warm proof 
spirit a portion dissolved, forming a clear yellowish liquid while 
warm, but from which resinoid matter separated on cooling. 
The solution had a strongly acid reaction and gave a greenish 
coloration with ferric chloride. After the addition of sulphuric 
acid, it afforded a very marked precipitate with Mayer's and 
other atkaloidal reagents. With alkalies the solution was colour¬ 
ed of a bright yellow hue ; basic acetate of lead gave a bright 
yellow precipitate, a similar precipitate, but smaller in amount, 
being also afforded by lead acetate. The soft resinous residue 
insoluble in proof spirit, after standing deposited a,small amount 
of bright yellow matter which was destitute of crystalline 
structure on microscopic examination. In ammonia the residue 
was insoluble. 

During agitation of the Extract with petroleum ether a consi¬ 
derable amount of dark, soft resin separated; this resin had a 
marked peppermint odour, and was only partly soluble in ether. 
After repeated washing with ether, it was left as a dark, soft 
mass which could be kneaded by the fingers; on drying at 
100°C. a nearly black brittle mass was left, easily pulverised 
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and forming a dark olive-brown coloured powder, odourless and 
tasteless, but bitter in an alcoholic solution, soluble in ammonia, 
forming a deep yellowish brown solution, from which it was 
reprecipitated by acids in dirty yellowish white flocks. In 
alcohol the resin was easily soluble with acid reaction; with 
ferric chloride the alcoholic solution was slightly darkened in 
tint. 

After agitation with petroleum ether the acid aqueous solution 
was agitated with ether: the ether extract was small in quantity, 
and though some small points separated on the sides of the dish 
which appeared crystalline on naked-eye inspection, on micros¬ 
copic examination no crystalline forms were visible. In water 
the extract was partly soluble with strong acid reaction: the 
aqueous solution gave with ferric chloride a dirty bluish-green 
precipitate, changing almost instantly to dirty whitish-brown. 
With alkalies a bright yellow coloration was afforded; the 
solution did not precipitate gelatine and gave no reaction with 
cyanide of potassium. The ether extract was treated with 
ammonia, in which, with the exception of some flocks, it 
appeared to be wholly soluble. The solution exhibited a marked 
greenish fluorescence; it was agitated with ether. The ether 
extractive formed a non-crystalline yellow varnish, soluble in 
alcohol without fluorescence, with a very bitter taste and neutral 
reaction; treated with dilute sulphuric acid a small portion dis¬ 
solved, and the solution afforded marked reactions with all alka- 
loidal reagents. The alkaline aqueous solution was acidulated, 
which caused whitish flocks to separate, and agitated with ether. 
The ether extract was a non-crystalline yellow \arnish, partly 
soluble in water with strong acid reaction, the solution affording 
similar reactions to the original aqueous solution of the ether ex¬ 
tract. The ammoniacal solution exhibited a greenish fluorescence. 

The original aqueous acid solution was now rendered alkaline 
and reagitated with ether; a yellow varnish was obtained after 
spontaneous evaporation of the ether. The extract was. treated 
with dilute sulphuric acid and agitated with ethar, the ether 
separated, the aqueous solution rendered alkaline, and again 
agitated with ether, in order to purify any alkaloidal principle 
ill.—19 
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which might be present. The purified ether extract dried to a 
yellow varnish; the solution in sulphuric acid gave a very 
marked yellowish precipitate with Mayer’s reagent; a white 
precipitate with alkalies; with Frohde’s reagent, a precipitate 
first yellowish, rapidly changing to pale blue, and darkening, 
on standing or warming, to deep prussian blue; chromate of 
potash gave a yellow precipitate; bichromate of potash and 
concentrated sulphuric acid, a dirty orange-red ; ferric chloride 
no reaction; the solution was destitute of any bitter taste. 
Considerable loss of alkaloid occurred during its purification, as 
the sulphate was somewhat soluble in ether. 

Finally the original alkaline aqueous solution was acidulated 
with sulphuric acid, and agitated with amylic alcohol. On 
evaporating off the amylic alcohol, a deep orange-red varnish 
Was left, partly soluble in water with strong acid reaction, the 
solution giving an olive-brown coloration with ferric chloride; 
np precipitate with gelatine ; a bright yellow coloration with 
Alkalies ; a bright yellow precipitate with basic acetate of lead; 
and it reduced Fehling’s solution on. boiling. The residue, 
insoluble in water, was dissolved by ammonia, forming a deep 
orange-yellow solution from which acids afforded a whitish 
precipitate, the yellow colour being destroyed. 

SPINACIA OLERACEA, Linn, 

Fig. — Lamh Encycl., t, 814; Wight Ic., t. 818. Spinach 
(Eng.), Epinard (Ft.). Svn. S. tetrandra, Stev. 

Hab. —Persia. Cultivated, in India. The herb and fruit. 

Vernacular. —Pdlak (Hind,), Palang (Beng.); Vusayley-keeray 
(Tam.). 

History, Uses, &C. —This potherb is a native of Persia; 
it is described in the Persian Burkin under the name of 
(ispanakh) as a potherb much used in broth/ The name is 
now often incorrectly pronounced Ispandj by the Persians, and 
Iefanig or hfirt&j by the Arabs. The plant has been introduced 
into India by the Mahometans, andis now cultivated in many 
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parts of the country. The African Moors brought it to Spain, 
whence its use gradually spread to other parts of Europe. It 
was known in England as Spinach in 1568, and is noticed in 
Turner’s Herbah published in that year, as “ lately introduced 
and not much in use.Aitchison, in his Botany of the Afghan 
Delimitation Commission, remarks that it grows profusely in the 
vicinity of Simkoh in the Badghis, and is collected as a potherb 
by the natives. He says:—“ I have no doubt Mr. De Candolle 
is correct in assuming S . tetrandra to be the wild form of 
S . okraceaL* ” Spinach is much valued by the Mahometans on 
account of its cooling and emollient properties, and the seeds 
are sold in all the Indian bazars. A decoction of the plant is 
prescribed in febrile affections, in lithiasis, and in iniiammation 
of the lungs or bowels. The juice of the leaves is also used as a 
diuretic and as a gargle in sore-throat. Poultices of the leaves 
or boiled seeds are applied to soften tumours and promote the 
maturation of boils. The herb is considered one of the most 
digestible and wholesome of vegetables. 

Description. —Th# plant, has large, thick, succulent, deep- 
green loaves, of a somewhat triangular form, produced on long 
foot stalks. The stem is erect, large, round and hollow, about 
two feet high. The mala plants are distinguished by their long 
terminal spikes of green flowers, while those of the females are 
axillary, sessile and clustered. The fruit is prickly in some 
varieties and smooth in others. 

Chemical composition. —Besides a large quantity of mucilage 
spinach contains so large a proportion of nitrates, that the water 
in which it has been boiled may be used for making touch - 
paper. The following figures give the mean percentage com¬ 
position of three samples of spinach recorded by Konig:— 


Water. 88*47 

Nitrogenous matter . 3*49 

Fat . 0-58 

Sugar . 0-10 

Nitrogen-free extractive . 4-34 

Fibre ...*. 0*93 

Ash .. 2*09 
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Anhydrous spinach contained, as the mean oi three analyses 


of different samples,— 

Nitrogen... 4*94 

Carbohydrates....... 37*93 


Basella alba, Linn., Wight Ic., t. 896, is known as Indian 
spinach, or Malabar Nightshade, and the juice of the leaves, 
which is demulcent and cooling, is a popular application to 
allay the heat and itching of urticaria arising from dyspepsia, 
an affection which the Hindus consider to be indicative of bile 
in the blood. The boiled leaves are also used as a poultice 
This herb is extensively cultivated as a vegetable, and bears the 
vernacular names of Poi {Hind.), May&l {Mar.), Yasala (Tam.), 
Bachchali (Tel.), and Bili-basale (Can.). The generic name is 
derived from the Tamil. The Sanskrit name is Potaki or TTpodika. 

Many plants of this order are used as potherbs in the East. In 
Persia and Biluchistan, Chenopodium Botrys, Linn., C. 
Blitum, Hook. /., and Atriplex Moneta, Bunge, are much 
used. On the Indian coasts, Arthocnemum indicum, Moq., 
a plant of the salt marshes, is used as a vegetable, and is also 
pickled. Fryer, who visited Bombay in 1694, calls it “ samphire.” 

Plants more generally known as vegetables are ChenopO- 
dium album, Linn., C. ambrtosioides, Linn., Beta 
vulgaris, Lim., and Atriplex hortensis, Linn. The seeds 
of the Beet are sold in Indian Bazars for medicinal use, under 
the name of Chukandar. 


POLYGONACEiE. 

POLYGONUM AVICULARE, Linn. 

Fig,— Eng. Bot., 1262. Knot-grass {Eng.), Renoule dee 
oiseaux (Fr.), 

Hab. —Northern Asia, Europe. Introduced into India. 
The root and seeds. 

Vernacular.-;- Machoti, Bijband, Kesri [Hind.), Endrani ( Sind.) 
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History, Uses, &C.— -This plant is identified by F4e with 
the male irokvyovou of Dioscorides, a vulnerary and astringent 
herb, the Polygonos of Pliny (27, 91). It was uqed by the 
ancients to arrest hemorrhage, the seeds were considered to be 
laxative and diuretic and to arrest defluxions. For burning 
pains in the stomach the leaves were applied topically, and 
were used in the form of a liniment for pains in the bladder 
and for erysipelas. The juice was administered in fevers, 
tertian and quartan more particularly, in doses of two 
cyathi, just before the paroxysms. Scribonius [Camp. 46) says 
that it received its name “polygonos” from its being found 
everywhere. Ibn Sina and other Arabian physicians call 
the plant AWr-ra’i lU**) and Batbat (-feUhj); they 

consider it to be cold and dry, and reproduce what the Greeks 
have said concerning its medicinal uses. The Persians call 
it Hazar-bandak. It is the Tolygonum mas of Matthiolus 
(Valgr. ii., 800). 

In India the plant is still used by the Hakims in the diseases 
named by Dioscorides. 

In our own times Polygonum root has been used as a febrifuge 
in Algeria, and has been reported upon as being an excellent 
remedy for chronic diarrhoea and stone in the bladder. Its 
value has apparently been much exaggerated. («/’. J2. Jackson , 
Amer. Joum. Pharm 1873, 247.) 

In the Lancet (1885, 658) it is said to be used in Russia, 
under the name of Homeriana , as a popular remedy in lung 
affections. Dr. Rotschinin, who has experimented with the 
drug, found it really valuable in several cases of bronchitis, two 
of which were capillary; also in three cases of whooping cough. 
It was tried in phthisis, but no definitely satisfactory results 
were obtained. A tumblerful of the decoction was given three 
times a day. 

Description. —Root fibrous, long, very tough, and some¬ 
what woody; branched below, simple at the crown. # Stems 
several, spreading in every direction, generally prostrate, much 
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branched, round, striated, leafy at the numerous knots or joints. 
Leaves alternate, stalked, hardly an inch long, elliptic or 
lanceolate, entire, obtuse, single-ribbed, smooth except at the 
margin, tapering at the base, very variable in width, substance 
rather coriaceous, colour greyish or glaucous. Flowers variegated 
with white, crimson and green. Seeds acutely triangular, of a 
shining black. 

Polygonum Bistorta, Linn., is the Anjub&r of the 
Western Arabs, and their description" of it is still reproduced in 
Indian medical works. P. viviparum, Linn., a nearly 
allied species, is used as a substitute for it m the Punjab, under 
the same Arabic name, and is called in the vernacular Maslun and 
Bilauri. The Anjubar-i-Rumi of the bazars, imported from 
Persia* is a thick reddish-brown astringent root-bark, evidently 
obtained from a tree or shrub of some size, and it may be 
observed that Aitchison found an arboreous species of Polygonum 
growing in the Badghis and Paropamisus. 

Other species of Polygonum which have been used medicin¬ 
ally, and which occur in India, are:— 

P.glabrum* Willd., P. Hydropiper, Linn., P.molle, 
Don., P. barbatum andP. alatum, Ham. All these 
plants are astringent, but P. Hydropiper also contain* a pungent 
volatile principle haring acrid properties. 

Chemical composition. —Dr. C. J. Rademaker (Amer. Jonrn . 
Pharm ., Nov. 1879) separated from P Hydropiper a crystalline 
principle which he named Polygonic acid . H. Trimble and 
H. J. Schuchard (Ampr. Joum. Pham k, Jan. 1885) re-examined 
the plant* with the following results i —They found that the 
peculiar pungent principle, although present in a weak 
alcoholic tincture, disappeared on distillation, the pungent 
taste of the henb being absent both from the distillate and the 
residue in the retort. 

From these experiments they conclude that the active prin¬ 
ciple is decomposed on the slightest heating, and that the on If 
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proper preparation of the drug would be one made without the 
application of. heat. They prepared the polygonic acid of 
Dr* Rademaker, and conclude from their experiments that it is 
only a mixture of impure tannic and gallic acids. 

The following summary shows the amount of the most impor- 


tant constituents:— 

Per cent. 

Water.. 

.JO-25 


Wax ... 

. 2-70 - 

T From petroleum spirit 

Resin and chlorophyll . 

. 1-54 

^ solution. 

From ether solution. 

Resin, tannin, and chlorophyll. 514 

From alcoholic solution. 

Sugar.*. 

.. 1-44" 


Gum ... 

.. *55 

> From aqueous solution. 

'Tannin and extractive. 

.. 5-23. 


Albuminoids . 

.. l-00'l 

1 

Phlohaphene, &c. ... 

1 

.. 5-95J 

> From alkaline solution. 

Salts and a small .amfount of 

| 6*00 • 

f From dilute acid solu- 

extractive . 

l tion. 

Cellulose... 

..57-45 



97-25 



Separately determined: tannin, 3*46 per cent.; ash, 7*40 per cent. 
( Year-Book o/Pharm ., 1885, p. 100.) 

Dr. C. J. Rademaker {Amcr. Journ. Pharm ., June 1886) 
re-asserted the existence in this plant of fhe active ciy&talline 
principle, described by as polygonic Acid, and supplied 
further details respecting its extraction and properties together 
with a wood-cut illustration of its crystals. He says:— “ Poly¬ 
gonic acid may be prepared by treating the plant with water, 
to which some bicarbonate of sodium has been added, and 
allowing it to macerate for 24 hours; or by precipitating 
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a fluid extract with basic acetate of lead. In each case separate 
the base by means of sulphuric acid, and the organic acid by 
means of ether. Allow the ethereal solution to evaporate, and 
treat the residue with distilled water, and filter; this separates 
the resin (resinous acid). The filtrate is then filtered through 
animal charcoal repeatedly, until all colouring matter is removed. 
The filtrate is next treated with solution of gelatine, in order to 
remove any tannic acid that might be present, again filtered, 
and evaporated to dryness, redissolved in ether, and the ethereal 
solution allowed to evaporate spontaneously. Polygonic acid 
thus prepared crystallizes in needles. Its solution in water does 
not precipitate gelatine nor produce a bluish-green coloration 
when added to a mixture of ferrous and ferric salts in solution, 
showing absence both of gallic and tannic acids. It is freely 
soluble in water, less so in ether, and insoluble in petroleum 
spirit. The heat of a water-bath does not destroy any of its 
properties. ( Year-Book of Pharm ., 1886, p. 210.) 

The other species of Polygonum which have been examined 
contain starch and tannic and gallic acids. Bowman (1869) 
obtained 21 per cent, of tannic acid from Bistort root. In the 
Bengal Chemical Examiner's Report for 1884 we md^t with the 
following notice of P. glabrum : “ Several specimens of a plant 
called Bish-kurki were sent from Cachar for examination. It 
was stated that the plant was frequently added to country 
spirit, which it was believed might have thus communicated to 
it some specially noxious property. The plant was identified 
by Dr. G. Bang as Polygonum glabrum , and on chemical exami¬ 
nation and physiological application was not found to possess 
toxic properties” 


RHEUM OFFICINALE, Baillon . 

Fig. — Bentl. and Trim ., t. 213. Rhubarb (Eng.), Rhu- 
barbe ( Fr .). 

Hab. — South-Eastern Tibet, China. The root. 
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RHBUM PALMATUM » Linn . 

Fig.-— BentL. and Trim., t. 214. Rhubarb (Eng.), Rhu- 
barbe (2?h). 

Hab; —South-Eastern Tibet, China. The root. 

Vernacular .—Re wand-chini, Lakri-rewand -chini (Itid. Eason). 

History, Uses, &C.—The Chinese appear to have been 
acquainted with the properties of rhubarb from a period long 
anterior to the Christian era, for the drug is treated of in* the 
herbal called PeH-king, which is attributed to the - Emperor 
Shen-nung, the father of Chinese agriculture and medicine, who 
reigned about 2700 B.C. The drug is named there ffuang-Kdng, 
yellow, excellent, and Ta-humg , the great yellow. the hitter 
name also occurs in the great Geography of China, where it is 
stated that rhubarb. wa$ a tribute of the province Si-ning-fu, 
eastward of Lake Kuku Nor, from about the 7th to the 10th 
centuries of our era. 

As regards Western Asia and Europe, we find a root called 
pa or fafov* Mentioned by Dioscorides as brought from beyond 
the Bosphorus. PHny describes a root termed BXaeoma, which, 
when pounded, yielded, a colour like that of wine, but inclining 
to saffron, and was brought from beyond Pontus. The drug 
thus described is usually regarded as rhubarb, or at least as the 
root of some species of* Rheum. Lassen has shown that trading 
caravans from Shensi in Northern China arrived’at Bokhara as 
early as the year 114 B.C. ( Pharmacographia .) 

Kiwis (the plant Ri in the Zend language) was known to the 
ancient Persians, and the qame name is still applied to a species 
of Rhetom in the province of Gil&n in Persia. Aitchison found 
R. RibeS, Grpnov., on the Pardpamisus range, tg be known to 
the peasantry as Re wash,* Re wand apd Chukri; he states that 
th& flowering crunches are eaten, and the roo used in bolouring 
leather. In the Hari-rud Valley he found R. tataricum, Linn., f., 
to be known as Rewash-i-dewana, “fools' ' rhubarb,*' * the 
fruit and root being used as a purgative. Ibp Sina (978) 
ui.—to 
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Notices both the plant Ribas (Riwfts, Per$.) and the drug 
R&wand (Rewand, Pm.)—the first an acid plant, and the second 
evidently Chinese rhubarb. Mesue, earljr in the 11th century, 
distinguishes between Chinese and Ehorasan rhubarb, and Haji 
Zcin-el-att&r* writing in 1368, says :—“ I consider Rewand to be 
the same as Rib&s. Ibn Jazla, the author of the Minhaj, states 
that there aTe two kinds, China and Ehorasan rhubarb, and that 
the latter is known as Rawand-el-daw$bb, and is usel in veteri- 
naiy practice, whilst th<; Chinese is reserved for human beings. 
The latter is the best kind, and, when powdered, is of a saffron 
colour; the fractured surface has the grain of a cow's hump, and 
is friable; it is called Rewand-i-lahmi (meaty rhubarb), and 
should be in large pieces like a horse's hoof, and not worm-eaten. 
In my experience there are three kinds of rhubarb—Chinese, 
Ehorasan, and Indian. Masih (Mesue) states that rhubarb is 
hot in the third degree and dry in, the first.” ( Ikhtiarat , 
article RatraruL) 

The author of the Makhzan-el-Adtviya, himself a native of 
Ehorasan, has the following account of Ribas:—“ It is called in 
Persian RiwttS, Riwaj and Chukri, and is an herbaceous plant a 
cubit in height; from the centre spring one or two flattened stems 
2 fingers hy 1 finger in thickness, having a pubescent bark, the 
lower portion of which is purplish* and the upper green, like the 
stem of a lettuce. Internally the stem is white, soft and juicy; it 
has a sour and somewhat astringent taste. The top of the stem is 
branched, and between the branches are green rough bracts; the 
flowers are red* and have a slightly acid and sweetish taste. The 
plant growtrin the-cold snowy mountains; the best is the Persian, 
white, delicate, succulent and subacid, with a stout tall stalk. 
The root of this plant is rhubarb (Rawand), which has already 
been described, and it is called 4 Ribas-i-Mu'ammiri/ because 
one Mu'ammir of Nishapur was the first to discover this.” For 
the histoiy of rhuharb in Europe, the reader is referred to the 
Pharmacographia . 

Rhubarb is not an article of the Hindu Materia Medica, but 
the modern Hindus have become acquainted with its properties 
through Mahometan and European physicians. 
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& the uie of rhubarb as a medicine, the Mahometans quote 
and follow Galen, ©ribasius, Paulus, Razf, Tbn Sina and Masih, 
whose opinions it is unnecessary 1 to reproduce. In India it. is 
chiefly used os a stomachic, tonic; and mild aperient. 

The rhnbarb found in the Indian bazars is of a very inferior 
Mbd, in long stick-like pieces, shipped, to Calcutta and Bombay 
from the Eastern ports.- It comes from China, and has 
hardly any aroma, a bitterish taste,, and but slight purgative 
action. When fresh, it is covered with a yellow dust, like 
Ordinary rhubarb. The natives use it aj 9 tonic and 
Stdmachio. None of the commercial rhubarb known as East 
Indian is imported into Bombay unless specially ordered from 
China, but it often .passes through the port on board the 
P. and 0. Company’s steamers. Bombay druggists* Native 
and European, usually obtain their rhubarb from London. 
On account of its low price, the former always import English 
rhubarb. In the Pharmacopasiu of India, the bazar rhubarb of 
India is attributed to Rheum emodi, R. Moorcroftianum, and 
R. Wehbianum, all Himalayan species; it is said to be of two kinds, 
large and Bmall: “The first in cylindrical pieces of various 
sizes and shapes, furrowed; cut obliquely at the extremities, 
about four inches long and an inch and a half in diameter; of a 
dark-brown colour, fsebla rhubarb odour and bitter astringent 
taste; texture radiated, rather spongy, not presenting on frac¬ 
ture the marbled texture characteristic o| ordinary rhubarb; 
pulverized with difficulty; powdSr of a dull brownish-yellow 
colour. The second consists of short transverse segments of the 
root branches; of a dark-brownish oolour, odourless or nearly 
so, with a very bitter astringent-taste,” (Op. cit., p. 187.) The 
first kind so exactly corresponds with the stick rhubarb im¬ 
ported from China, that we are of opinion that A Was not 
Himalayan rhubarb, whilst the second probably woa of Indian 
origin. Trials made with Himalayan rhubarb by Prof. Boyle 
(Calcutta Med. and Phy». Tram., iii., p. 439) and Mr..Twining 
(. Disease « of Bengal, i., p. 220) are reported to have been satis* 
factory, and Dr. Hugh deghorn (Madi'oe Quart, Med. Jourfu, 
1862, v., p. 464), who furnishes pme interesting remark*on 
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Himalayan rhubarb, states that it is only an inferior variety 
that reaches the plains of Hindustan. He tested the action of 
the fresh root, and found it to resemble the action of Russian 
rhubarb. (Op. cit., p. 188.) 

Description. —China rhubarb consists of portions of a mas¬ 
sive root which display considerable diversity of form, arising from 
the various operations of paring, slicing and trimming to which 
they have been subjected. Thus some pieces are cylindrical or 
rather barrel-shaped, others conical, while a large proportion 
are plano-convex, and others again are of no regular shape. 
These forms are not all found in the same package, the drug 
being usually sorted into round and flat rhubarb . The pieces 
are from 3 to 4 inches long by 2 to 3 inches in breadth. 
Many pieces are pierced with a hole. The drug is dusted over 
with a bright brownish-yellow powder, on removal of which.the 
surface is seen to have a rusty-brown hue. The, character which 
most readily distinguishes the rhubarb of China is that well- 
developed pieces, broken transversely, display dark lines arranged 
as an internal ring of star-like spots. In good" rhubarb the 
interior is compact and veined with' reddish-brown and white, 
sometimes mixed with iron-grey. The root when chewed tastes 
gritty, by reason of the crystals it contains of oxalate of calcium; 
but it is, besides, bitter, astringent and nauseous. The odour is 
peculiar. ( Pharmacographia .) The characters of the Chinese 
stick rhubarb wh ; ch is used in India have already been noticed; 
it would appear to consist of the smaller branches of the root 
which have been removed in preparing thft drug for European 
commerce. 

Chemical composition .—The purgative principle of rhubarb is 
Cathartic acid, a glucoside discovered by Kubly (Bull. Soc. Chim. 
Paris , 1866) jn Senna in combination with calcium and magne¬ 
sium, and now known to be present in many other purgative 
drugs. Rhubarb also contains Chrysophanic acid, C 19 H 10 0*, and an 
allied substance Emodin, O l *H l0 O e ; a tannin, C ,f H >a 0 14 , named 
Rheo-tannic acid by Kubly; resins and mucilaginous matters. 
Small quantities of albuminoid substances, malic acid, fat and 
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sugar have alee been met with in rhubarb. The amount of the 
mineral constituents is exceedingly variable: Fliickiger and 
Hanbury obtained frpm two good samples of China Rhubarb, 
dried at 100*0. and incinerated, 12*9 and 13*87 per cent, of ash; 
another pale sample yielded r no less than 43*27 per cent. The 
ash consists of carbonates of calcium and potassium. 


The following analyses by Elborne show the percentage 
composition of three samples of English Rhubarb end two of 
the Eastern drug :— 



R offici¬ 
nale, or¬ 
dinal y 
'cultiva¬ 
tion. 

R. offici¬ 
nale, high 
cultiva¬ 
tion. 

R. rha- 
ponti- 
cum. 

Baat 

Indian 

Rhubarb. 

I 

Russian 

Rlmbarb. 

I 

Moisture ... .. 

! 

6-06 

7-9 

5-57 

l 5-4 

126 

Ash .. 

9*33 

4*9 

7 9 

* 9*28 

6-63 

Mucilage (settable in water)......... 

6-5 

48 

41 

4*0 

55 

Cathartic acid.. * . 

35 

8 2 

33 

4*5 

32 

Tannin and chrysophan... 

14 3 

11 7 

125 

11*7 

110 

Organic aett... .. 

Resinous substances soluble in 

33 


1*6 

30 

4*5 

alcohol . .. 

"^afc and free chrysophanic acid 

2*6 

20 

3*4 

4 6, 

5-2 

soluble in petroleum ether.. 

0-4 

0-3 

* 

IH 

0-7 

1*5 


Rumex vesicarius, Linn., Campd. Rum.,129, t. 3,/. 1.8; 
Chdka ( Hind ., Beng., Bomb.), Chrikra (Sans.), is cultivated all 
over Asia, and is used just as sorrel is in Europe; excellent 
‘potage*A Poseille * may be made with it The plant is, doubt¬ 
less, one of the kinds of Hamdz (Dock) mentioned in Arabio 
works, and is much esteemed for its medicinal properties. The 
juice is said to allay the pain of toothache, and by its astringent 
properties to check, nausea, promote the appetite, and allay 
morbid craving for unwholesome substances. The herb also is 
considered very cooling and of use in heat of stomach, and 
externally as an epithem to allay pain, especially that caused 
by the bites or stings of reptiles and insects. The seeds are said 
to have similar properties, and are prescribed roasted in dysen¬ 
tery, and as an antidote to scorpipn stings. The root is also 
medicinal 
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Description.—^The fruit solclf'tn the shops as Gulhamia 
(Dock flowers) i» reddish-brown, about. Vo °f an inch long, and 
donsistsof three fringed, leaf-like expansions, each furnished 
y^ith. an oblong glandular body and attached at the base to a 
sfiort thick pedicel; they enclose a triangular, polished, dark- 
brown seed. 

Bijband 4 —-Shilling angular seeds (nuts)^evidently derived 
from a species of Rumex. They are used as an aphrodisiac. 
Murray states that the fruit of Polygonum aviculare, Linn., 
is known as Bijband or Endrani in Sind. According to 
Atkinson, Rumex Wattichii, Meissn., referred by Hooker to 
R. maritimm , Linn., yields the Bijband of the bazars. Probably 
the seeds of several species are collected. 

Rumex Patientia , which Hooker thinks, along with 
R. aquaticuSy Linn., might be united with R. orientals, Bernh., 
has been examined by W. Dahlen, who pities the following 
percentage composition:—Water, 92-18 ; Nitrogenous matter, 
2*42 ; Oil, 0*48 ; Sugar, 0'37 ; Nitrogen-free extractive, 3*06 ; 
Fibre, 0-66 ; Ash, 0 82.. 

This plant is a native of the Western Himalaya and extends 
westward to Asia Minor, Syria and Greece; it was named by 
Hayne R. Dioscoridis (Arnzeik . xiii., 5, \t. 5), from its having 
been identified with the X and0ov of the ancients, and it is still 
called Xcwratfo in Greece. 


ARISTOLOCHIACEiE. 

ARISTOLOCHIA INDICA, Linn. 

Fi g.—Wight Ic. } 1. 1858; Griff. Ic.Pl. Asiat., t . 529; Rheede, 
Sort. Mai. mi., t. 25. Indian Birthwort (Eng.). 

Uab.— 1 Throughout the lotf country of India. The stem 
and root. 

Vernacular.— Isharmdl, Rudrajata ( Hind .),Ishormdl (Bong.), 
Sapsand, Ishvari, Rudrajata (Mar.), Sapsan, Ishwari (Guz .) 9 
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fyhchura-mula, Peru-raarindu (Tam.), Ishvara-vern, Govila 
{Tel.), Isktari-beru, Naniin-beru {Can.), Karalvekan? Ishvara- 
muri S&pus {Goa). 

History» Uses, &C. —This scaudent shrub is the Rudra- 
jata of the R6ja Nirghanta; other Sanskrit names for it are 
Arkamula, “ lightning root Ishvari, “goddess”; Sunanda, 
" pleasing”; andfludhy-upasya,“ worthy of worship.” It is con¬ 
sidered to be atteAuant, deobstruent, emmcna'pgue, afttarthritic, 
and a valuable medicine in the bowel affections of children who 
are teething. In the Mahometan Materia Medicaritisknownas 
Zarawand-i-Hindi, and is admitted as an Indian substitute for 
Zarawand (Aristolochia long a). The early Portuguese settlers 
in India gave it the name of Raiz de Cobra, on account of its 
supposed efficacy against the bite of that snake. 

The plant was first described by Rheede, who compares its 
odour to that of fresh ginger, and states that boiled in oil it i? 
applied as a liniment to snake-bites, and a decoction given 
internally. It is also administered, rubbed to a paste with water 
or in decoction, in cold fevers, headache, flatulent distention, 
and dysuria. As a lotion it relieves gouty pains, and the pow¬ 
der with pepper and hot water stops bloody fluxes. 

It appears to be the Radix puloronica of Rumphius, which is 
employed in Banda in decoction, in diseases of the intestines, 
and also in intermittent fevers. Ainslie (Mat. Ind., ii., 298) 
notices its use by the Tamil doctors in the bowel complaints to 
which children are subject in consequence of indigestion and 
teething, and says they Sometimes call the drag Talashroolwayr. 
He also says that the powder is taken internally in cases of 
snake-bites and applied to the bitten part. Loureiro (Ffor. 
Cochin-Chin^ vol. ii., p. 528), speaking of the plant, says: 
* f iProdest in colica, cibi inappetentia, febribus intermittenti- 
bus, obstructionibus, hydrope.” Fleming (Catalogue of Indian 
Plants, p. 8) notices its use in Upper India as an emmena- 
gogue and antarthritic. 

The plant is placed in the secondary list of the Pharmacopoeia 
of India, but no further, information with regard to its medicinal 
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properties is given. In Bombay Slpsan is chiefly prescribed in 
the bowel complaints of children and in cholera; it is regarded 
as a stimulant tonic, and is also applied externally to the 
abdomen. Babu T. ST. Mukharji states that the juice of the 
frtesh leaves is very useful in the croup of children, by induc¬ 
ing vomiting, without causing any depression. (Amsterdam 
Out., p. 21.) 

Description.' —The drug as sold in the shops consists of 
the root and stem, the latter in by far the larger proportion; in 
many parcels the stem only is to be fotlnd It is either ijn short 
pieces, or the whole stem may be twisted into a kind of circular 
bundle. The thickest portion of the stem is £ to ^ an inch or 
more in diameter, and has a centraLwoody column made up of 
about ten wedge-shaped portions. The bark is thick and corky, 
marked with longitudinal ridges and numerous small warty 
projections; it is of a yellowish-brown colour. The taste is 
bitter and camphoraceous, and the odour aromatic and agreeable. 

Microscopic structure .—The wedge-shaped woody columns are 
traversed by large vessels, the medullary rays are distinct and 
easily traced into* the bark; in the latter, which consists of 
starchy and corky parenchymatous tissue, there is a circular 
zone of large yellow stone-cells. 

Chemical composition .—The air-dried roots were contused and 
digested for several days with warm 80 per cent, alcohol. The 
greater part of the alcohol from the resultant tincture was 
removed by distillation, but the last traces could be separated 
by spontaneous evaporation with difficulty, owing to soft 
resinous matter separating and floating on the surface and thus 
preventing evaporation. The extract still containing alcohol, and 
which possessed a strong smell of the drug, was mixed with water 
and agitated with light petroleum ether. During agitation a 
dark viscid resinous mass separated, as well as a small amount 
of a bright yellow powder. The clear aqueous solution, hfter 
separation of the petroleum ether, was gently heated to expel 
alcohol, and the residue* acidified with sulphuric acid and 
agitated with ether. After separation of the ether, the aqueous 
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solution was rendered alkaline and reagitated first with ether, 
then with chloroform, and lastly with amylic alcohol. 

The dark resinous matter which separated on agitation with 
petroleum ether was repeatedly shaken with ether, in which a 
portion was soluble. The ethereal extract was of the consistence 
of honey, had a taste and smell.like that of a mixture of turpentine 
and peppermint, and was also bitter: in alcohol it was 
soluble with acid reaction ; it was dissolved by ammonia, forming 
a dark reddish orange-coloured solution, and was reprecipitated by 
acids in yellowish flocks. The residue insoluble in ether was soft 
when moist and dark chocolate in colour: on drying at 100°C. it 
became brittle, and could be easily reduced by pressure between the 
fingers to a yellowish powder which possessed neither taste nor 
odour: in alcohol it was soluble with acid reaction : in ammonia 
the greater part dissolved, and was reprecipitated in yellow flocks 
by acids. The bright yellow powder was soluble in ether, and 
was left on spontaneous evaporation as a bright yellow varnish, 
destitute of crystalline structure. In warm water tho greater 
part dissolved, forming a pale yellow solution which became 
turbid on cooling and which had a marked acid reaction. 
In alkalies it was soluble with deep orange coloration, and 
was reprecipitated by acids in pale yellow flocks: with ferric 
chloride it gave a dirty brownish-red precipitate : with basic 
acetate of lead, yellowish flocks: with baryta water no 
precipitate, only a deep yellow coloration. 

The light petroleum ether extract was soft and brownish in 
colour, and had a strong odour of turpentine ; on gently heating 
in a small retort, a trace of a distillate was obtained which 
had a most powerful terebinthinate odour and taste. 

The extract obtained by agitating the original aqueous acid 
solution with ether was a bright yellow, transparent, soft, var¬ 
nish-like mass, from which slowly separated a few small yellowish 
nodules, which, on microscopic examination, were found to consist 
of bundles of rod-shaped crystals. The extract was soluble in 
alcohol with strong acid reaction, the solution exhibiting a well- 
marked greenish fluorescence, as did also an ethereal solution, 
ill.—21 
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The tarfe was very bitter, atomatjc, and also somewhat terebin- 
thinate. On treatment with amrpania the extract waa partly dis¬ 
solved, yielding a deep orange-red solution, which agitated 
with ether, the ether showing a marked greenish fluorescence. 
On evaporating off the ether, a bright yellow* viscid, trans¬ 
parent extract was left, with a bitterish taste, accompanied by a 
strong one of turpentine. In alcoholic olntioja fch*extract was 
neutral in reaction, the solution exhibiting a marked fluorescence. 
The ammoniacal solution, after separation of the ether, was acidu¬ 
lated with sulphuric acid and reagitated with ether. On evapora¬ 
tion of the ether, a bright yellow, eoft, yatfiish-liko residue was 
left;, on heating with water the greater par} dissolved,forming a 
clear solution which became turbid cm coolings. With alkalies 
the extract gave a deep orange-red solution: with feme 
chloride a dirty brownish-red precipitate: with basic lead 
acetate yellowish flocks were precipitated: with lime and baryta 
water a yellowish coloration, but no precipitates. After 
boiling with dilute sulphuric arid,Folding's solution was reduced. 
The reactions of this acid were, therefore, similar to those of the 
yellow powder which separated on agitation with petroleum ether. 
The original solution after addition of sulphuric acid was 
rendered alkaline with ammonia and agitated with ether. On 
spontaneous evaporation of the ether, a yellow, soft, non¬ 
crystalline, transparent, vamish-like extract was left. This was 
treated with a little dilute sulphuric acid, in which a portion only 
dissolved, and agitated with ether, which removed resinous 
matter. The ether was then separated, and the aqueous 
solution -rendered alkaline, and reagitated with ether. A 
yellow non-crystalline extract was obtained, which w;t« nearly 
wholly soluble in dilute sulphurie acid, and which afforded the 
following reactions with ammonia a white precipitate solublfein 
exbess: with caustic soda sr similar precipitate,only slightly soluble 
in excess: with platiuic and aurifc chlorides yellow precipitates: 
marked yellow precipitate with Mayer’s reagent, and with other 
alkaloidal reagents: with strong nitric acid a yellowish color¬ 
ation: with Frohde’s reagent a deep blue coloration in the cold. 
'no alteration in tint on gently heating. After boiling With 
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dilute »t|)[phuric acid/ the liquid slightly reduced Fehling’s 
solution 

After ablation with Other, the liquid was agitated with 
chloroform., which*ap. alkaloidal principle mixed with 
much cdiourntg matter. TH* reactions were similar to those 
Yielded by the principle extracted by ether 

Finally liquid as agitated with amylic alcohol, the 
alcohol exhibiting very marked greenish fluorescence. The 
amylic a?coh61 v extract contained a large amount of resinous 
matter insoluble in dilute sulphuric acid ; the acid solution 
afforded, however, very marked evidence of the presence of a 
principle reacting with alkaloidal reagents, the colour reactions 
being similar to those yielded by the principle separated by ether 
and chloroform. It would be premature for us to definitely 
state that the principles extracted by ether, chloroform, and 
amylic alcohol were either identical or different. 

Toxicology. —Dr. S. M. Shircore of Moorshedabad states that 
it is undoubtedly used to procure abortion. 

Commerce . —The drug can hardly be called an article of 
commerce, as it is supplied to the shops by herbalists or 
country people. It is very abundant in the Southern Concan. 
Value, annas 6 per pound. 

ARISTOLOCHIA BRACTEATA, Jtet. 

Hab. —Deccan Peninsula to Bandelkand, Sind, Ceylon. 
The herb. 

Vernacular. —Kiramar, Gandhdni (Bind.), Kiramar (Guz.), 
Gandhau-gavat, G4ndh6ni (Mar.), Ganajali-bullu, Kattagiri 
(Can. ),.Adutina-pflai (Tam.), G4dide-gadapara-aku, Kadapara 
(Tel), Atutinta-pala (Mai). 

History, Uses. &C. —This plant is the Dhtimra-pattra 
of thelttja Nirghanta, t'.e.,the plant with grey leaves. The 
synonyms are:—Dhnmrdhva, Su-labhfi, S vayam-bhuva, Gridhra 
pattra, Gridhrini, Kruni-ghni, Srima-Upaha. It is much used 
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by Hindu physicians on account of it? bitter, purgative, and 
anthelmintic properties. The leaves are applied to thenavel to 
move the bowels of children, and are also given internally in 
combination with castor oil as a remedy for colic. The*juice of 
theTfresh leaves or the powder of the dried leaves is a* favourite 
application to sores to destroy maggots. In 4 the Kurnool 
District, when the sazza is attacked with ins&tS, a long* rope 
soaked in the juice of the plant, and with the leaves of the 
plant attached, is drawn over the crap.- Dr. He T d, Vho visited 
Bombay in 1787, found the plant growing in griat abundance 
in Guzerat. He states that the root and leaf are rdHfhrkably 
bitter, and yield a thick yellowish juice, which is mixed with 
boiled milk and given in syphilis, and combined with opium is 
used with great success in gonorrhoea. Ainslie notices the 
application of the leaf, when bruised and mixed with castor oil, 
to obstinate psora (the Carpang of the Tamils). The plant is 
also thought to stimulate uterine contraction, and is administer¬ 
ed in tedious labour and as an emmenagogue. In Dalzell aftd 
Gibson’s Flora of Bombay (p. 225) it is spoken o£as possessing 
a merited reputation as an antiperiodic in intermittent fevers. 
The native doctors in Bombay make a paste with water,, of the 
plant, along with the seeds of Barring Ioniaacutangula, Celastrus 
panicutata, and black pepper, and rub the whole body with it for 
the cure of malarial fevers. 

The evidence collected by Dr. Watt (Diet. Econ . Prod* India, 
i., 314) shows that it is the opinion of several European phy¬ 
sicians in different parts of India that the plant has a decided 
action upon the uterus, and increases or induces uterine con¬ 
tractions. There appears to be no doubt as to its anthelmintic 
properties. 

Description. —The drug consists of the whole plant in 
fruit; the stems are striated, slender, And about as thick as 
a piece of whipcord ; the leaves are of a pale, glaucous gi een, 
obtuse, heart-shaped, with wavy edges, about 2 inches long and 
1{ inch broad, when dry they are blackish; the capsules are 
ovate, | of an inch long, ribbed, depressed at the apex, six-celled ; 
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each cell contains a Column of heart-shaped flat seeds, closely 
packed* . The appearance of the seeds is peculiar, they loojk as 
if they had been cut out with a punch ; one side is flat, black, 
and rough from A number of irregular projections; the other is 
almost entirely occupied by two brown comparatively smooth 
lobular projections of & soft corky structure; these under the 
microscope 31 e 'seen to be entirely compcood of ovate, empty, 
dotted cells. The whole plant is nauseously bitter. 

Chemictil'acomposition. — rhe plant contains a nauseous volatile 
substance, an alkaloid, and a large quantity of salts. The 
alkaloid ik amorphous and gives no colour reactions with the 
strong mineral a&ids. The bitter concentrated tincture on 
standing deposited cubical crystals of potassium chloride. The 
ash calculated on the air-dried plant was 17-75 per cent., and 
strong alkaline fumes were given off from the plant when 
burning. 

Commerce.— Value,Rs. 3£ per maund of 374 lbs. 

Z ara wand -i -gird (Pers. t Ind. Bazars). The imported root 
of Aristolochia rotunda , Linn., Ouib. Hist * Nat., ii, p. 371, a small 
plant with slender stems and almost sessile, obtusely cordiform 
leaves. The flowers are solitary in the axils of the leaves, 
tubular, yellow without, and orange brown within. The whole 
plant is acridj aromatic and bitter. The root is tuberous, 
placentiform 9 hard and heavy when dry, more or less mam- 
millated on the under surface, of a reddish-brown colour; on 
the upper surface are the remains of several stems or small pits 
showing where they were attached; on the under surface one 
central scar marking the attachment of the rootlets. The 
substance is very hard and horny, and has a bitterish somewhat 
aromatic taste, and camphoraceous odour. 

Zarawand-i-tawil [Pei'S; Ind . Bazars). The imported 
root of Aristolochia longa, Linn., Mill. Ic., t. 51,/ 2, a plant 
much resembling A. rotunda, and having a similar habitat. It 
differs from the latter plant in having petioled leaves, yellow 
flowers striped with brown, and a cylindrical root which has much 
the same taste and odour as that of A. rotunda . Mahometan 



166 


P&EMAOEJE. 


physician* describe it a* resolvent, deobstrucnt, diuretic, 
emmenagogue, alexipharmic, aud vermifuge.* 

These Aristolochias were fi&nnerly considered to be antidotes 
for snake^lifeg, Albertus Magnus ( Demirabilibm MftncH) says:— 
“8i vis sftfetim interticere aerpentem, accipe ex Aristolochia 
rotunda quantum vis et tere illam bene, et accipe ranam 
ajrlvestrem vel campestrem et con tere ipsam et commisce earn 
Aristolochia, et pone cum eo aliquid ex incaueto, et scribe cutn 
eo in charts aut aliquo quod plus am as, et projice ad* serpen tea.” 

Zara wand-i-gird, or mudajifaj, is consideigd by Persian writers 
on Materia Medica to be the female ol Aristolochia long a. Mir 
Muhammad Husain tells us that at Ispahan it is called 
Nukhud-i-alwandi. Mahometan physicians describe it as resol¬ 
vent, stimulating, pectoral, stomachic, and cephalic; they pre¬ 
scribe it in jaundice and gout. True Zarawand-i-gird is very 
scarce in India; most of the druggists, when asked for it, supply 
the small starchy-, inert tuber of an arum.f 

The Aristolochias are still collected by herbalists in. Southern 
Europe for medicinal use. 


PIPERACE^E. 

PIPER NIGRUM, Linn. 

Fig.—1%. Ill Pip, 50, t. 50; Bot. Mqg., i. 3139; Bentl. 
and. Trimt f 245; Black Pepper ( Eng.), Pome noir (Fr.). 

Hab.—Travancore and Malabar. Cultivated elsewhere* 
The fruit. 

Vernacular. —Mirach, K^li-mirach ( Hind .), Gol-marich 
( Beng.), Milagu (Tam.), Miriydlu ( Tel.), Kuru-mulaka (Mai), 
Menasu ( Ctm), Miri, Kali-miri (Mar.), Kalo-miri (Ouz.). White 

* Compare with the description of the t>vo Aristolochias in Dioscorides 
(iii., 4) ntpi apurro^ox far trrpoyyvXrjs. Pliny mentions their use by women 
to procure male offspring, and Apuleiup recommends them as a protective 
against the evil eye. 

t Pinellia tvberi/era , Tenore, the JSang-pwan-hea of the Chinese* growing 
about Pekin (Hones, Lina. Joum. Bot., xiii. 11872), 8$), . figured and de¬ 
scribed by Heubary. (Sciencs Papers, p. 262.) 
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pepper bears the same names with the addition or substitution 
of the adjective “white.” 

History, Uses, &C.—The earliest travellers from the 
West who visited India, found the pepper vine in cultivation on 
the Malabar Coast. Theophrastus (H. P. ix., 2$) mentions two 
kinds of pepper (irhrcpt ov *t«V«/h) in the fourth century* [)• C., and 
Dioscorides (ii., 148) mentions ^vkov neirept, white pepper, paKpov 
**ir<pi) long pepper, and plKav nlirepi, black pepper: Pliny says:— 
“1^ is quite surprising that the use of pepper has come so 
much into fashion, seeing that in other substances which we use, 
it is sometimes their sweetness, and sometimes their appearance, 
that has attracted our notice; whereas, pepper has nothing in it 
that can plead as a recommendation to either fruit or berry, 
its only desirable quality being a certain pungency; and yet it 
is for this that we import it all the way from India! Who was 
the first to make trial of it as an article of food ? and who, I 
wonder, was the man that was not content to prepare himself, by 
hunger only, for the satisfying of a greedy appetite?*’ (12, 14.) 

l^the Periplus of the Erythrean Sea, written about A.I). 64, 
it is stated that pepper is exported from Barake, the shipping 
place of Nelkunda. in which region, and there only, it grows in 
great quantity. These have been identified with places on the 
Malabar Coast' etween Mangalore and Calicut. 

Long pepper and Black pepper are among the Indian spices 
on which the Romans levied duty at Alexandria about 
A.D. 176. 

Cosmas Indicopleustes, a merchant, and in later life a monk, 
who wrote about A.D. 540, appears to have visited the Malabar 
Coast, or at all events had some information about the pepper- 
plant from an eye-witness. It is he who furnishes the first 
particulars about it, stating that it is a climbing plant, sticking 
close to high trees Kke a vine. Its native country he calls 
Male. The Arabian authors of the Middle Ages, as Ibn 
Khurdadbah (circa A.D. 869-885), Edrisi in the middle of the 
12th, and Ibn Batuta in the v J4th century, furnished nearly 
similar accounts. 
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Among Europeans who described the pepper-plant with 
some exactness, one of the first was Benjamin of Tudela, who 
visited the Malabar Coast in A.D. 1166. Another was the 
Catalan friar, Jordan us, about 1330 ; he desomBed the plant as 
something like ivy, climbing trees and forming fruit, like that 
of the wild vine. “ This fruit,” he says, “ is at first green, 
then, when it comes to maturity, black.” Nearly the same 
statements are repeated by Nicolo Conti, a Venetian, who, at 
the beginning of the 15th century, spent twenty-five years in 
the East. He observed the plant in Sumatra, and also described 
it as resembling ivy. ( Pharmacographia .) 

The high cost of pepper contributed to incite the Portuguese 
to seek for a sea passage to India, and the trade in this spice 
continued to be a monopoly of the Crown of Portugal as late 
as the 18th century. 

In January 1793, an agreement was made between the Rajah 
of Travancore and the English, by which he was to supply a 
large quantity of pepper to the Bombay Government in return 
for arms, ammunition and Brropean goods ; this wa^ known 
as the M Pepper Contract.” 

It is worthy of remark taut all the foreign names for black 
pepper ate- derived from Pippali, the Sanskrit name for long 
pepper,. Tfrhich leads one to suppose that the latter spice was the 
first kind of pepper known to the ancient Persians and Arabs, 
through whose hands it first reached Europe. Their earlier 
writers describe the plant as a shrub like the Pomegranate 
(P. chaba, ?). The moderns apply the name Filfil(Pilpil, Pen,) , 
to all kinds of pepper. Black pepper is called in Sanskrit 
Maricha, which means a “ pungent berry.” The word is derived 
from Marichi, “ a particle of light or fire,” and appears to 
have been first applied to the aromatic berries known as Kakkola; 
it now signifies black and red pepper, and in the vernacular 
forms of Mirach or Mirchai, is a household word in India. 

Maricha is described in the Nighantas as bitter, pungent, 
digestive, hot and dry; synonyms for it are Valli-ja “creeper 
grown,” Ushana, Tikshna “pungent/' Malina, Syama “black,” 
&c. It is said to be useful in intermittent fever, hemorrhoids. 
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dyspepsia, cough, gonorrhoea and flatulence, and to promote the 
secretion of bile. Together with long pepper and ginger it 
forms the much-used compound known as Trikatu, “the three 
acrids, ” or “ Ushana-chatu-rushana.” Externally, pepper is 
used as a rubefacient and stimulant of the skin. In obstinate 
intermittent fever and flatulent dyspepsia, the Hindus administer 
white or black pepper in the following manner:—A tablespoon¬ 
ful is boiled overnight in one seer of water, until the Water is 
reduced to one-fourth of its bulk, the decoction is allowed to cool 
during the night, and is taken in the morning. The pepper is 
then again boiled in the same manner and the decoction taken 
at night. This treatment is continued for seven successive days. 
A compound confection of pepper ( Pr&nada gudikd) is given as 
a remedy for piles ; it is made in the following manner.:—Take 
of black pepper 32 tolas, ginger 24 tolas, long pepper 16 tolas, 
Piper chaba (chavya) 8 tolas, leaves of Tazus baccata (t&lisa) 
8 tolas, flowers of Mesua fcrrea (nagkesar) 4 tolas, long pepper 
root 16 tolas, cinnamon leaves and cinnamon one tola, each, 
cardamoms and the root of Andropogon muricatu8 (usira) 2 tolas 
each, old treacle 240 tolas; rub them together. Dose about 2 
drachms. When there is costiveness, chebulic myrobalans are 
substituted for ginger in the above prescription. (Qfakradatta.) 

The use of pepper for the cure of intermittents is strongly 
recommended by Stephanus in his commentary on Galen, and 
recently some cases of refractory intermittent fever, in which, 
after the failure of quinine, piperine has been administered 
with advantage, are reported by Dr. C. S. Taylor (Brit. Med* 
Joum., Sept,, 1886). In one case, immediately on the accession 
of an attack, three grains of piperine were given every hour* 
until eighteen grains had been taken, qad on the following day, 
when the intermission was complete, the same dose was given 
every three hours 

Mahometan physicians describe black pepper as deobstruent, 
resolvent, and alexipharmic; as a nervine tonic it is given 
internally, and applied externally in paralytic affections; in 
toothache it is used as a mouth Vash, As a tonic and digest 
tfvcj it is. given in dyspepsia. With vinegar it forms a good 
* iU.-~S2 
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stimulating poultice.. With honey it is useful in coughs and 
colds. Moreover, it is diuretic and emmenagogue, and a good 
stimulant in cases of bites by venomous reptiles. Strong friction 
with pepper, onions, and salt is said to make the hair grow again 
upon the bald patches left by ringworm of the scalp. They 
notice the use of the unripe fruit, preserved in salt and water 
as a pickle, by the natives of Malabar. 

De Gubernatis draws attention to the following passage from 
the travels of Vincenzo Maria da Santa Caterina (iv., 3) w r ith 
reference to white pepper being offered by the Hindus to their 
gods in Malabar:—“Da Malavari b tenuto in stima grandissima, 
eli Gentili d’ordinario Toffrono a ’loro Dei, si per la rarita come 
per la virtii salutifera emcdicinale, che da quello sperimentano, 
riportandoio poi alii interimFor the early history of pepper 
in Europe, the Pharmacoqrtphia may be consulted. 

Cultivation .—Its cultivation is very simple, and is effected, by 
cuttings or suckers put down before the commencement of the 
rains in June. The soil should be rich, but if too much moisture 
be allowed to accumulate near the roots,, the young plants afe 
apt to rot. In three years the vine begins to bear. They are 
planted Chiefly in hilly districts, but thrive well enough in the 
low country in the moist climate of Malabar. They are usually 
planted at the base of trees which have rough or prickly bark, 
such as the jack, the erythrina, cashewnut, mango-tree, and 
others of similar description. They will climb about 20 or 30 
feet, but are purposely kept lower than that. During their 
growth it is requisite to remove all suckers, and the vine should 
be pruned, thinned, and kept clean of weeds. After the berries 
have been gathered, they are dried on mats in the sun, turning 
from red to black. They must be plucked before they are quite 
ripe, and if too early they will spoil. White pepper is the 
same fruit, freed from its outer skin, the ripe berries being 
macerated in water for the purpose. In this latter state they 
are smaller, of greyish-white colour, and have a less aromatic or 
pungent taste. The pepper-vine is very common in the hilly 
districts of Travancore, especially in tlie Cottayam, Meenachel, 
and Chenganacherry districts, vhere, at an average calculation. 
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about 5,000 candies are produced annually. It is a Government 
mpnopdly. (Drury.) 

Description. —The immature fruit, known as Black 
Pepper, i? globular, about £ of an inch in diameter, much 
wrinkled, and of a browu-bWk colour^ on one side are the 
remains of the peduncle, and op the other of the style and 
stigmas. The pericarp is closely adherent to the seed. The. 
latter consists of a thin reddish-brown testa and a copious 
albumen, the exterior portion of which is homy and thn 
inferior farinaceous. The embryo is undeveloped. The mature 
seed, known as White Pepper,is less acnd than Black, as the 
pericarp has been removed •* It is also rather smaller and of a 
grey colotre, striated frorivbase to gpex hy about a dozen light' 
stripes. 

The transverse section of a grain of black pepper exhibits a 
soft, yellowish epidermis couerihg thr? outer pericarp. This is 
formed of a closely-packed yellow layer of lar^e, mostly radially 
arranged, thick-walled cells eaeb contail; ing in its small cavity 
a mass of dark-brown resin. The middle layer of the pericarp 
consists of soft, tangentially-extended parencuyme, containing 
an abundance of extremely small starch granules anddro^s of oil. 
The shrinking of this loose middle - layer is the chief cause of 
the deep wrinkles on the surface of the berry. The next inner 
layer of the pericarp exhibits towards its circumference, 
tangentially-arranged soft parenchyme, the cells of which 
possess either spiral striation or spiral fibres, but towards the 
interior jtaoaft parenchyme free from starch and containing very 
large-oil cells. 

The testad^formed in. the first place of a row of small yellow 
thick-walled oeUs. Next to them follows the true testa, as 
a dense, dark-browfe layer of lignified cells, the individual out¬ 
lines of which are undistinguishable. 

The albumen of the sued consists of angular, radially arrang¬ 
ed, large-celled parenchyme. Most of its cells are colourless 
and loaded with starch; others contain a $pft, yellow, amorphous 
mass. If thin slices are kept under glycerine for some time, 
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these masses are slowly transformed into needle-shaped crystals 
of piperih. (Pharmacographia.) 

Chemical composition .—Black pepper contains an acrid resin, 
a volatile oil, starch, gum, a small quantity of fatty oil in the 
mesocarp, and about 5 per cent, of inorganic matter, besides the 
alkaloid piperine , and a volatile alkaloid which is probably iden¬ 
tical with pipei'idine. The acrid resin is dark-green, soluble in 
alcohol, ether and alkalies, and, in connection with other 
constituents of pepper, also in water. C. Heisch [Analyst, xi., 
186-190) has shown that pepper should contain not less than 50 
per cent, of starch, which is characterised by the smallness of its 
granules. The essential oil has been examined by L. A. Eber- 
hardt (Archiv. d. Pharm* (3), XXV., 515-519) ;ithad a sp. gr. of 
0*87352 at 15° C., and showed a greenish colour, due neither to 
chlorophyll nor to copper. At 22° the oil had a laevorotatory 
power of 5*2° in a column 100 mm. long. On rectification 
a very small quantity passed over at 160°. Fractions obtained 
at 170°, 176° and 180° were colourless; that obtained at 190° 
faint green, and that at 250° green, that passing over at 310° 
brown-green. Above 310° a brown, tenacious residue was 
obtained in which phenol could not be detected. The 170° frac¬ 
tion, when rectified under reduced pressure, gave a terpeno 
boiling at 164?—165°, and showed a left-handed rotation 
of 7*6° in 100 mm.; it gave numbers agreeing with the 
formula C*°H l «. 

The composition of the 'other fractions was much the same as 
this. The .oil consists of a laevorotatory terpene and isomeric 
compounds of higher boiling point. ( Joum . Chem. Soc., Oct., 
1887; Year-Book Pharm ., 1888.) 

Pure piperine crystallizes in colourless fiat, four-sided prisms 
of a glassy ltfStre and almost tasteless. As usually met with, it 
is of a yellowish colour, inodorous/ and has at first a slight, but 
on continued mastication, or in alcoholic solution, a sharp, peppery 
taste. It remains unaltered on exposure, has a neutral reaction 
to test-paper, is nearly insoluble in water, and dissolves in vola¬ 
tile oils, in 60 parts of cold ether (Merck) ,m 80 parts of cold 
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and in 1 part 4 of boiling 80 per cent, alcohol ( WiftsMn ), and 
freely in acetic acid; the,last two solutions are precipitated on 
the addition of water. It is likewise soluble in chloroform, 
benzol, and benzin. At 139° C. it melts like wax to a 
yellowish oily liquid, which on cooling congeals to a mass 
of resinous appearance; when fused it may be ignited, and bums 
with a bright flame, leasing a light charcoal, which is readily 
consumed by heating it in the air. Sulphuric acid colours it 
blood-red, the colour disappearing on the addition of water, 
leaving the piperine unaltered if the action of the acid has not 
been prolonged ( Pelletier ). The solution of piperine in sulphuric 
acid is yellow, becoming dark-brown, and finally green-brown 
(. Dragendorff ). Nitric acid colours piperine successively greenish- 
yellow, orange, and red, and dissolves it with a yellow colour, 
the solution separating yellow floccules on the addition of water; 
by prolonging the action of the acid, oxalic acid and a yellow 
bitter compound are produced ( Pelletier ). Th^Tesin resulting 
from this reaction becomes blood-red bn the addition of potassa, 
and on heating the mixture piperidine is given off ( Anderson , 
1850). Piperine is a very weak base, and its salts are decom¬ 
posed by water ; crystallizable double salts, soluble in alcohol, 
may be obtained with the chlorides of mercury, platinum, and 
cadmium. By dry distillation with soda-lime piperidine is 
obtained. Boiled wijth alcoholic solution of potassa, piperine was 
found by Babo and Keller (1856) to be resolved into piperic 
acid , C l *H l0 O\ and piperidine , C 5 H ll N. Piperic acid is in hair¬ 
like, yellowish, needles which fuse at 150° C., and at a higher 
temperature volatilize partly unaltered, at the same time 
giving off a coumarin-like odour. Piperidine is a colourless 
liquid of an ammoniacal and pepper-like odour, and when largely 
diluted of a bitter taste. It boils at 106° C., has a strong alkaline 
reaction, dissolves freely in water and alcohol, and yields with 
acids crystallizable salts; the piperate of piperidine crystallizes* 
in silky scales, which, on being heated, give bff a part of the 
alkaloid. Ladenburg (1884) obtained a small quantity of 
piperidine synthetically by treating an alcoholic solution of 
pyridine with sodium, {National Dispensatory.) Heisch 
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(Analyst, 1886) gives :|hi following analysis of pare and com- 


niercial peppers:— 



W. fohnstone (Chcm. News, Nov., 1889) has shown that 
pepper contains a volatile alkaloid probably identical with 
piperidine. Black pepper yielded 0*56 per cent., and the husks 
alone 0*74 per cent., of this base. White pepper yielded it also, 
but Si smaller quantity, and the larger proportion of piperidine 
in the husk, the author considers to be an explanation of the 
greater pungency of black pepper as compared with white 
pepper. Xiong pepper was found to yield 0*34 per cent, of the 
alkaloid. ( Year-Book Pharm., 1889.) 

Commerce .—The exports of pepper from the Malabar Coast 
for the past 6 years have been— 


1884-85 . 



Cwta. 

. 91,516 

] 885-86... 



.100,804 

1886-87..., 



.106,976 

1887-83... 




1888-89... 

'* 


.V.... 101,177 

1889-90.... 



.141,257 


The Travancore State exports annually about 3,000 candies of 
pepper, each candy containing 500 English lbs., and this 
brings to the Slate on annual income of 6 lakhs of rupees. 
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Adutteratfomt-rAa pepper is always sold whole in India, it is 
seldom adulterated. We have occasionally met with an admix¬ 
ture of the berries of Embelia Ribes , and the fruit of Mirabili8 
Jalapa is stated to be sometimes mixed with it. 

The abortive berries of P. troiciljn} &oxb now consiuered 
to be the wild form of P. nigrum are known in Western India 
as Pokali-miri, and the plant as Kojcervei in Marathi and Murial- 
tiga in Telugu. Garcia d’ Orta Jiotices the drug under the 
name of Canarese pepper, and observes that it never finds its 
way to Portugal, but is valued as a medicine by the natives to 
purge the brain of phlegm, to relieve toothache, and as a remedy 
for cholera. 

This plant was first described by Roxburgh, who found it 
growing wild in the bill .orth of Samulcotta. 

It was growing plentifully about every valley among the 
hills, delighting in a moist rich soil, and well shaded by trees; 
the flowers appearing in September and October, and the 
berries ripening m March. Roxburgh commenced a largo 
plantation, and in 1789 it contained about 40,000 or 50,000 
pepper-vines, occupying about 50 acres of land. The produce 
was great, about 1,000 vines yielding from 500 to 1,000 lbs. of 
berries. He discovered that the pepper of the female vines did 
not ripen properly, but dropped while green, and that when 
dried it had not the pungency of the common pepper; whereas 
the pepper of those plants which had the hermaphrodite and 
female flowers mixed on the same ament was exceedingly pun¬ 
gent, and was reckoned by the merchants equal to the best 
Malabar pepper. 

Pliny (12,14) mentions abortive pepper seeds known by the 
name of u Bregma/’ a word which in the Indian language sig- 
nifies “ dead. ” He remarks that it is the most pungent kind 
of pepper. 

Lendi-pipali. Globular catkins ot a species of-pepper 
Occasionally found in the Bombay market, said to come from 
Singapore. They are of the size of the pellets of sheep’s dung, 
hence the name Lendi-pipali. The taste is very hot and acrid. 
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The individual fruits are nearly as large as cardamom seeds, the 
whole catkin having much the appearance of a small black¬ 
berry. 

PIPER CHABA, Hunter. 

Fig.— Miq. HI.- Pip., t. 34; Hayne, Amz., Oewachs. xiv., 
t. 21; Wight Ic., t. 1927. Long Pepper (Eng.), Poivre long 
(*h). 

Hab.—Cultivated in India and the Malay Islands. The 
fruit and stem. 

Vernacular. —Ch4b (Hind.), Chai ( Beng.), Chavak (Mar.). 

PIPER LONGUM, Linn. 

Fig .—j Bentl. and Trim., t. 244; Miq. III. Pip., t. 30; Hayne, 
Amz. Gewachs. xiv., t. 20; Wight Ic., t. 1928; Rhee.de, Hort. 
Mai. rii. y t. 14. 

Hab.—Hotter provinces of India. The fruit and root. 

Vernacular. —The fruit.—Pipal, Pippali (Hind*), Tippili 
(Tam.), Pippallu (Tel.), Tippaii (Mai.), Yippali {Can.), Pipul 
(Beng.), Bangali-pipa]i(itfar.), Pipara (Guz.). The root.—Pip- 
pali-mul, Pipla^mul, Pipla-mur ( Hind .), Tippili-mulam, Tip- 
pili-v^r (Tam.), Modi, Pippali-katta (Tel.), Tippili-vdr (Mql.), 
Pipuli-mul ( Benq.), Pipali-raiil (Mar., Guz.). 

History > Uses, &C.—As we have already stated, we think 
it highly probable that long pepper was the kind of pepper first 
known to the ancient inhabitant^ of Western Asia and Europe. 
(See P. nigrum .) In Sanskrit works on medicine, P. longum is 
described under the name of Pippali, and bears the synonyms of 
Chapal&, P41a, MSgadhi u growing in South Bihar” Kana, 
ghaimdi, &c. It is considered to be digestive, sweet, cold, bit¬ 
ter, emollient and light; useful in rheumatism, asthma, cough, 
abdominal enlargements, fever, leprosy, gonorrhoea, piles and 
spleen. Old long pepper is to be preferred to fresh. A mixture 
of long pepper, long pepper root, black pepper and ginger in 
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equal parts, iflj prescribed by several writers as a useful com* 
bination for catarrh and hoarseness. As an alterative tonio> 
long pepper is recommended for use in a peculiar manner. 
An infusion of three long peppers is to be taken with 
honey on the first day, then for ten successive days the 
dose is to be increased by three peppers every day. so 
that on the teiitk day the patient will take thirty at one 
dose.. Then the dose is to be gradually reduced by three daily, 
arid finally the medi^ne is to be Omitted. Thus admi Watered, 
it is said to act as a valuable alterative tonic in paraplegia, 
chronic cough,, enlargements of the spleen and other abdominal 
viscera.. Long pepper and black pepper enter into the composi¬ 
tion of several irritating snuffs; boiled with ginger, mustard 
oil, buttermilk and curds it forms a liniment used in sciatica 
and paralysis. In the Concan the roasted aments are beaten 
up with honey and given in rheumatism ; they are also 
given powdered with black pepper and rock salt (two parts 
of long pepper, three of black, and one of salt) in half tola 
doses for colic. Mahometan writers, under the name of 
Darfilfil, describe long pepper as a resolvent of cold humours; 
they say it removes obstructions of the liver and spleen, and 
promotes digestion by its tonic properties; moreover, it is aphro- 
disiacal, diuretic, and emmenagogue. Both it and the root 
(Filfil-muiyeh) are much prescribed in palsy, gout, lumbago* 
and other diseases of a similar nature A collyrium of long 
pepper is recommended for mght btiodness; made into a lini¬ 
ment itr is applied to the bites of venomous reptiles. We learn 
from Roxburgh [Flora Indica , I., p. 155) “that it is in Bengal 
only that Piper longum is cultivated for its pepper. When the 
ament is full-grown, it is gathered and daily exposed to the 
sun till perfectly dry; after which it is packed in bags for sale;. 
The roots and thickest part of the creeping stems, when cut into 
small pieces and dried, form a considerable article of commerce 
all over India, under the name of Pippali-mula, for which pur¬ 
pose it is particularly cultivated in many of the valleys amongst 
the Sircar mountains. This sort is more esteemed, and bears 
a higher price than* that of Bengal, where by fai the largest 
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portion is cultivated. It* as well as the pepper, is chiefly 
employed medicinally, and the consumption of both these drugs 
is very great.” Piper longum was formerly cultivated at Poway, 
near Bombay; it appears to grow well in gardens in Bombay, 
but requires plenty of manure. 

Pippali-mula, with the synonyms Kana-mula, Katu-granthi, 
TJshana-granthika, Chataka and Chataka-shira, is described in 
the Nighantas as having the same properties as long pepper. 
P. Chaba , which produces the long pepper of European com¬ 
merce, is the Cbavi, Chayika and Chavya of Sanskrit writers. 
It is considered to have i he same properties as P. longum . The 
aments are sold in tUe bazars as Mothi pippali, and the stem as 
Chab, Chai or GhavaK. 

The oblong black pepper of Theophrastus (II. P., ix., 22) wfts 
probably long pepper. Dioscorides, in liis article upon the three 
peppers, mentions a pepper root, and says it resembles Costus, has 
a hot taste, and causes salivation when chewed. This drug was 
probably Galangal, which is known as Pan-ki-jar or root of 
Piper Hetle , because its odour somewhat resembles that of 
Betle leaves. 

Description. —The ament off p. Chaba , the long pepper of 
European ^commerce, consists of a multitude of minute baccate 
fruits, closely packed round a common axis, the whole forming 
a spike 1 £ inch long and i inch thick. The spike is supported on 
a stalk £ an inch long; it is rounded above and below, and tapers 
slightly towards its upper end. The fruits are ovoid, ^ of 
an inch long, crowned with a nipple-like point (stigma), and 
arranged spirally with a small peltate bract beneath each. 
Beneath the pericarp, the thin brown testa encloses a colourless 
albumen, of which the obtuscr end is occupied bv the small 
embryo. The colour of commercial long pepper is greyish-white, 
as if it had been rolled in some earthy powder. When washed 
the spikes are reddish-brown. The drug has a burning aroma¬ 
tic taste, and an agreeable odour. 

The ament of P . longum has a similar structure, but is shorter, 
more slender and less pungent. When fresh it has hardly any 
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agraia, bat in the process of drying it gradually developes an 
aromatic taste sad odour. 

Pippali-mula, or pepper root, when fresh, is a fleshy, crooked, 
and knotted root about the sise of a goose-quill, with many 
smaller rootlets branching from it. The cortical portion is very 
thick, and covered by a thin smooth brown epidermis. The 
central woody column is soft and divided into from 4 to 6 wedge-* 
shaped portions by from 4 to 6 very conspicuous medullary rays. 

Hid' 08 €opic stmcture —The epidermis of the root consists of r - 
several rows of tangentially extended brown cells- The pareti*‘ 
chyme of the cortex is chiefly composed of large thin-walled cells 
loaded with starch, and containing drops of essential oil. 
Amongst thein are scattered cells containing a refractive yel¬ 
low substance (resin). The central woody column is also loaded 
with starch, and contains as many resin-cells as the cortex. 
The medullary rays are abundantly provided with large scalari- 
form vessels. 

Chemical composition .—The constituents of long pepper are 
the same as those of black pepper. 

A third kind of long pepper is met with in the bazars, which 
is known as Swahelior Sugandlii-pippali; and is imported from 
Zanzibar. It has a peculiarly fragrant odour, and is adminis¬ 
tered with honey as a remedy for cough; it has not the acridity 
of the other long peppers. 

The aments are from 1 to 24 inches iu length, flexuo.se, many 
;f them barren or nearly so, only one or two fruits having odme 
to maturity. These aments are almost filiform. The peduncle 
is about one inch long. The mature fruit after being soaked in 
water is T V inch in diameter, pyriform, mucronate (the mticro 
bifurcated), sessile; it consists of a pulpy envelope enclosing a 
somewhat pyriform seed resembling in structure that of other 
uppers. 

Commerce .—Three kinds of long pepper are met with in the 
Indian market—1st, Singapore, which is identical with the long 
pepper of European commerce; 2nd, Bangui, the produce of 
F. longum, cultivated iu Be ugal; 3rd, Swuhcli, imported from 
Zanzibar. 
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Value, Singapore, Rs. 7 to Rs. 12 per maund of 41 lbs.; 
Bengal, Rs. 9; Zanzibar, Rs. 5. Pippaii-mul is also of three 
kinds': Mirzapore, Rs. 10 to Rs. 40; Bengal, Rs. 7 to Rs. 74; 
Malwa, Rs. 50 per maund of 41 lbs. 

PIPER CUBEBA, Linn. f. 

Fig,— Bentl. and Trim., L243. Cubebs (Eng.), CubSbes (Fr.) 

Hab. —Java. The fruit. 

Vernacular.—, JLab&b-chini, Kankol (Hind.), Kankola (Ma&), 
Val-milaku (Tam.), Toka-miriyalu, Chalava-miriyalu (tel.), 
Vdl-muiaka 4 Mal.), Bdla-meuasu (Can.), Chini-kab4b (Guz.)* 

History, Uses, &C. —Cubebs were introduced • into 
medicine* by the Arabian physicians of the Middle Ages. 
Masudi in the IS) th century stated them to be a production of 
Java, The art ^or of the Si hah, who died in 1006, describes 
Kababeh as a certain medicine of China. Ibn Sina, about the 
same time, notuss it As having the properties of madder, but a 
more agreeable taste, and states that it is said to possess hot 
and cold properties, but is really hot and dry in the third 
degree, a good dcobstruent, and useful as an application to 
putrid sores and pustules in the mouth'; it is also good for the 
voice and for hepatic obstructions ; a valuable diuretic, expelling 
gravel and stone from the kidneys and bladder. He concludes 
by stating that th* application of the saliva, after chewing it, 
increases tiie sexual orgasm Later Mahometan writers have 
similar accounts ol Kababeh, and say that it is ealled Hab-el-ariis, 
“bridegroom's berry,” and that Greek names for it are Mahilyun 
(/LtaxXoV?), and Karfiyun, evtilfcntly a corruption of Kapitanov, the 
name of an aromatic wood mentioned by Paulus jEgineta. It 
appears that cubebs were at one time known as Fructns carpc- 
sionim in Europe. In the Raja Nirghanta, which was written 
about 600 years ago, cubebs appear under the name of Kankola, 
and the same name appears in the J tindi and Marathi Nighantas. 
Madannal giv^s Katuka-kola, “pungent peppor,” as a synonym 
for it. AU the Sanskrit names appear to be of comparatively 
recent origin The authors of the Pharmacographia draw 



PW14RA0E M. 


181 


attention to tbe fact that the action of cubebs upon the urino- 
genital organs, though known to the old Arabian physicians, 
was unknown to modern European writers on Materia Medica at 
the commencement of the present century. According to 
Crawfurd, its importation into Europe, which had long boon 
discontinued, recommenced in 1815, in consequence of its 
medicinal virtues having been brought to the knowledge of tbe 
English medical officers serving in Java, by their Hindu 
servants. (Op. cit n 2nd Ed. y p. 585.) In earlier times cubeb 
pepper was used in Europe as a epice, os it still is, to some 
extent, in the East. 

Description. —The fruits are clevatefdup a kind of sbdk, 
formed from the contraction of the base of the fruit itself, so 
that they are not really but only apparently stalked. 

The dry berries are spherical, wrinkled, of a brown colour, 
and are easily distinguished from black pepper by the pedicel 
at their base; beneath the pericarp is a nut which contains the 
seed. The albumen is white and oily. As the fruit is gathered 
when immature, the drug usually consists of Kttle else than the 
pericarp. The mature fruit which is sometimes met with in 
the Indian Bazars should be rejected. 

Microscopic structure .—The pericarp consists of an epidermis, 
beneath which is an interrupted row of small thick-walled cells. 
Within this the parenchyme is composed ti£ .cell* containing 
starch and oil; in the latter, bundles of needle-shaped crystals 
of cubebin may be observed ; lastly, the innermost layer of the 
pericarp is formed by several rows of tangentially extended 
cells containing essential oil. The nut is yellow and brittle. 
The seed whefc present is *veen to oontain crystals of cubebin. 

Chemical composition. —The most obvious constituent of cubebs 
is the volatile oil the proportion of which yielded by the drug 
varies from 4 to 13 per cent. The oil, when freshly distilled, is 
slightly greenish, but becomes colourless on rectification. It 
has the odour of cubebs, and a warm aromatic Comphoraceous 
taste. Its density varies between 880 and 930 at 15° C. The 
Causes of the great variation in the yield of oil may be found in 
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the constitution ol the drug itself, as well as in the alterability 
of the oil, and the fact that its prevailing constituents do 1 
not begin to boil below 264° G. Gubeb oil was shown by 
Oglialoro to be a mixture of a turpene boiling at 158° to 
163°, which is present to a very small amount, and two oils 
of the formula boiling at 262° to 265° C. One of 

>the latter deviates the plane of polarization strongly to the 
left, and yields a crystalline compound, C ia H*°Cl*, melting 
at 116° C. The other hydrocarbon is less lmvogyrate, and 
does not combine with HCL (Dent. Chan. Ges. tier., viii., 
1357.) Cubeb oil mixes witli glacial .acetic acid in all propor¬ 
tions; iodine gives a violet coloration without perceptible 
reaction; with nitric acid it becomes opaque, and on heating a 
pale red tint is afforded. (B vaunt.) One part of oil, diluted 

with about 20 parts of bisulphide of carbon, assumes at first a 
greenish, and afterwards a blue coloration, if one drop of a 
mixture of equal weights of concentrated sulphuric and nitric 
acids is shaken With the solution. The oil distilled from old 
cubebs, on cooling after a time, is stated to deposit large, trans¬ 
parent, inodorous octohedra of camphor of cubebs, C* 0 H 4S -+ 2011% 
belonging to the rhombic system, which melt at 65°, and 
sublime at 14b°. But the authors of Phavtnacographia failed 
to obtain crystals after keeping the oil of fresh cubebs for two 
years in contact with water, to which a little nitric acid had 
been added. 

Another constituent of cubebs is Onbebtn , crystals of which 
may sometimes-be seen in the pericarp even with a common leas.. 
It was discovered by Soubeiran and Capitaine in 1839 ; it is an 
inodorous substance, crystallising in small needles or scales, 
melting at 125°, having a bitter taste in alcoholic solution. It 
dissolves freely in boiling alcohol, but. is mostly deposited upon 
cooling; it requires 30 parts of cold ether for solution, and is also 
abundantly soluble in chloroform. Fluckiger and Hanbury 
found this solution to be slightly laevogyre, and to turn red on 
addition of concentrated sulphuric acid. If the solution of 
cubebin in chloroform is shaken with phosphoric anhydride, 
it turns blue, and gradually becomes red on absorption of 
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moisture. Cubebin is nearly insoluble m cold; buOTHightly 
soluble in hot water. Bernatzik (1866) obtained from cubebs 
0*40 per cent, of cubebin, Schmidt (1870) 2*5 per cent. The 
crystals, which are deposited in an alcoholic or ethereal extract 
of cubebs, consist of impure cubebin. Cubebin is devoid of 
any remarkable therapeutic action; its composition, according to 
Weidel (1877), answers to the formula C l0 H l0 0 s ; by melting it 
with caustic potash, it is resolved into acetic and protocatechuic 
acids. 

The resin extracted from cubebs consists of an indifferent 
portion nearly 3 per cent., and of Cubebic Acid , amounting to 
about 1 per cent, of the drug. Both are amorphous, according 
to Schmidt, like the salts of cubebic acid. Bernatzik, however, 
found some, as the barium salt, to be crystallizable. Schulze 
(1873) prepared cubebic acid from the crystallized sodium-salt, 
but was unable to obtain it erystalline. The resins, the 
indifferent as well as the acid, possess the therapeutic 
properties of the drug. Schmidt further pointed out the 
presence in cubebs of gum (8 per cent.), fatty oil, and malates 
of magnesium and calcium. The yield t of ash, according to 
Warnecke, is 5*45 per cent. 

Commerce. —Bombay is supplied with the drug frojn Singa¬ 
pore. There is a good demand for it, and the consumption in 
native practice appears to be increasing.- Value—Formerly 
cubebs was obtainable in the Indian markets at from 4 to 5 
annas per lb., but for the last eight years the price has been 
seldom less than Re. 1 per lb. 

PIPER BETLE, Linn. 

Fig,— Wightxlc ., t., 2926 ; Miq. 111. Pip., /: 39; Pot. Mag 
t. 3132; Rheede, Ho yt* Mol. vii., t. 15. Betle Pepper ( Eng.), 
Poivrier de BetfeflFK)- 

Hab. _Cultivated in the hotter parts of India, Ceylon, and 

Malay Islands. The leaves. 

Vernacular .—Pan (Hind., Beng.,Ouz., Mar.), VettHai (Tarn.), 
Naga-vulli (Tel.), Yctrila [Mai.), Viledele (Can.)! 
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History, Uses, &C.—According to the Hitopadesa the 
Betle-leaf (tambulq) has thirteen properties (Tambulasya trayo- 
dasha gunah svarge’pi te diirlahh^h). It is sour, bitter, heating, 
sweet, salt, astringent; it expels flatulence (vataghni), phlegm 
(kaphanasana), worms (krimihara); it* removes bad odours; 
beautifies ttie mouth, cleans it, and excites voluptuous sensations. 
According to- Hindu tradition, the plant (Naga-valli) was 
brought from heaven by Arjtoa, who stole a branch of it, which 
he planted on his return to earth. The leaves with Betle-nut and 
spices form the vira>, or pdn-supari, so much used by the natives of 
India as>a token of civility or affection. It is also given in confirm¬ 
ation of a pledge, promise, or betrothal, and,amongthe Rajpoots, 
is sometimes exchanged as a challenge ; thus the expression bira 
utham signifies “to take up*the gauntlet.” or take upon one¬ 
self any enterprise; bira dabxa . “to propose a premium” for 
the performance of a task: the phrase originated in a eustom 
that prevailed of throwing a bira into the midst of an assembly, 
in token of an invitation to* undertake some difficult affair ; for 
instance, in the first story ©f the “Yetalapanchavinshati,” the 
king, when he sends- the courtesan to seduce- the penitent who 
was suspended from a tree, nourishing himself with a srfioke, 
gives her a bira. Bira dena .signifies “to dismiss” either in a 
courteous- sense or otherwise. A bira is sometimes the cover 
of a bribe, and a bira of seven leaves (sat peui ka bira) is sent 
by the father of the bride to the bridegroom as a sign ol 
betrothal. At marriages the bride or bridegroom places a viri or 
cigarette-shaped viva between the teeth, for the other party to 
partake of by biting off the projecting half; one of the tricks 
played on such occasions is to conceal a small piece of stick in 
this viri p so that the biting it in two is not an easy matter. 

The betle-leaf was probably the Malabathron or Indian leaf 
of the Greeks, sometimes called simply “leaf” {<t-v\\6u) y and sold 
in rolls in a dried state- Dioscorides speaks of its being thread¬ 
ed on strings to dry, a practice which, before the introduction 
4 >f steam carriage by sea, was common in Bombay among the 
Indian traders who sent the leaves to their friends at foreign 
ports. The passage in Dioscorides ro> re affpavorov sat 
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6 \6K\rjpov is probably corrupt, and should be as suggested by his 
Commentator, M. Vergilius, r<u pakaKi^iv rc &dpawrrov kcCL oXokXtPof, 
* reading which he found int one manuscript. As regards the 
fabulous growth of Malabathroa as recorded by Dioscorides, it 
may possibly have originated from a confused account of the 
method of ripening betle leaves followed in some parts of India. 
The author of the MakJizan states that the leaves, whicjh, when 
plucked, are always green, are packed in a large kind of basket 
and covered with rice or wheat straw. A hole is then dug m 
the ground, of the size of the basket, and a fire lighted 
in it until the ground becomes warm. The fire is then removed, 
and the basket of leaves is placed in the hole and covered with 
stones or any heavy weight so as to press the leaves together; 
it is kept in this position for 24 hours, and after removal the 
basket is exposed to the night dew, if it is the hot season, or 
kept in a warm place, if it is the cold season, until the leaves are 
of a pale yellow colour and become brittle. That Malabathron 
was not a cinnamon leaf, is, we t hink, clear-from Dioscorides 
in his chapter on Cassia, describing its leaves as like those of 
the pepper plant, thus showing that he was acquainted with 
cinnamon leaves as distinct from Malabathron. 

I bn Sina describes Tfimbill as cold and dry, astringent and 
desiccative, and notices its use by the Hindus. The author of 
the Makhzan-el-Adiciya, who wrote in India, gives a full account 
of the different varieties of Betlc-leaf produced by cultivation; 
of the method of ripening the leaves for the market; and ol 
their properties and uses. 

Dutt (Hind. Mat. Med. f p. 244) has the following concise 
account of their uses:—The leaves of this creeper are, as is 
well known, masticated by the natives of India. The pv orer 
classes make their packet of oetle with the addition of lime, 
catechu, and betle-nuts. The rich add cardamoms, nutmegs, 
cloves, camphor, and other aromatics; betle-leaf thus chewed 
acts as a gentle stimulant and exhilarant. Those accustomed to 
its use feel a sense of langour when deprived of it. The ancient 
Hindu writers recommend that betlc-leaf should be taken early 
in the mo.rning, after meals and at bed-time. According to 
III.—24 
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Susruta, it ic aromatic, carminative, stimulant, and astringent. 
It sweetens the breath, improves the voice, and removes all 
foulness from the mouth. According to other writers it acts 
as an aphrodisiac. Medicinally it is said to be useful in diseases 
supposed to be caused by deranged phlegm, and its juice is 
much used as an adjunct to pills administered in these diseases, 
the pills being rubbed into an emulsion with the juice of the 
bctle-leaf and licked up. Being always at hand, Pan leaves are 
used as a domestic remedy in various ways. The stalk of the 
leaf smeared with oil is introduced into the rectum in constipa¬ 
tion and tympanitis of children, with the object of inducing the 
bowels to act. The leaves are applied to the temples in headache 
for relieving pain, to painful and swollen glands for promoting 
absorption, and to the mammary gland with the object of 
checking the secretion of milk. Pan leaves are used as a 
ready dressing for foul ulcers, which seem to improve under 
them.” 

The spittle, after chewing pan sipAriy is red, and is freely 
ejected by natives, preferably over recently white-washed 
walls ; the dry stains are often mistaken by the police for blood 
stains, and pieces of plaster, leaves, grass, &c., thus stained 
have frequently been forwarded to the Chemical Examiner, 
Bengal, for detection of blood ! 

Of late years the medicinal properties of betle leaves have 
been investigated in Europe. Dr. Eleinstuck of Zwatzen, near 
Jena, has found that the essential oil is of much use in catarrhal 
affections, inflammations of the throat, larytfx and bronchi ; it 
has an antiseptic action. He has also used it in diphtheria as a 
gargle and by inhalation. The dose is one arop in one hundred 
grams of water. In India the juice of four leaves may be used 
similarly diluted. 

Cultivation .—The betle garden (pdn-mala,). is a work of art. 
The best site i$ the well-drained alluvial bank of a riyer or stream. 
The vinai8 rather lond of an iron soil, but lime, salt, or soda are 
fatal to it. The well must last throughout the year, be perfectly 
sweet, and not more than forty feet deep, otherwise the cost of 
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raising the water eats up the greater part of the profits. The 
hetlc-leaf, it is said, cannot be grown from channel water, which 
is very cold. After the site has been chosen, the next point is 
to fence it from cattle, thieves, and strong winds. First is an 
outer line ( kumpan ) of substantial wicker-work, split bamboos 
Zizyphus twigs, or other pliable material. Inside of this fence 
is .a thick milk-bush hedge.* Then comes a belt of the large 
castor plant, and last of all, a row of plantains. The garden is 
laid out in an in varying pattern. The* whole, crosed by water 
channels and roads, forms beds of different shapes and sizes. 
Each bed, known by a particular name, -such as the eheritang, 
the bertang , and the vafa, is stocked with a certain number of 
vines, so that the outturn and other particulars of a garden can 
be calculated with great nicety. After the ground has been 
laid out and property levelled, tree seeds are sown for the vines 
to train on. Bound the edge of each bed is a line of shevri 
bania cegj/ptiaca) 9 and in the centre from two to three feet apart, 
the seeds of hadga (Scsbania grand iff ora) and pang ara (Ergthrina 
and from four to six feet apart, single seeds of the ninth 
(.Me Ha Azadirachta) , are planted. In addition to these, the pnpai 
(Garica Papaya), singly, and plantains in pairs are dotted about, 
according to the amount of shade required. These seeds are 
sown in the first week in June (mriga nakshatra ), and after 
that, hand*weeding and watering every eight days is all that is 
wanted up to the end of December {pushya nakshatra )* when 
the nurse-trees are eighteen inches, to two feet high, or large, 
enough for planting the vines. From the tops of the best ripened 
shoots, in the old plantations, seven-inch cuttings are taken. 
They are first made into small bundles, wrapped in plantain 
leaves, soaked in the water they have been accustomed to, 
carried to the new plantation, soaked in the new water, and alTbut 
the tips buried iu the ground. For some time water is given 
daily; later on once in two days; and afterwards, except during 
the hot months when it is given every other day, once in six 
days. From each unburied tip a shoot springs. Wken they 
are a few inches long, the shoots are led up the stems ofth* 


* Euphorbia ucruiolia. 
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nurse-frees, and lightly tied with strips of a dried sedge 
(pattil } so elastic that, without untying it, the pressure of 
the growing vine keeps it loose. When the vine has grown 
to the proper height. It is turned hack and trained down 
unui it reaches the ground where it is layered in the earth 
and again turned up This is repeated until the tree-stein is 
fully clothed with vines, when the whole is firmly tied with the 
dried reeds of the lava la * grass. After this the management of 
the plantation c losely resembles the cultivation of the g rape vino 
in Southern Europe. Leaf-picking may be begun eighteen 
months after planting, but in the best gardens it is put off till 
the end of the second year. The leaves may be gathered green 
and ripened artificially, or they may be left to ripen on the 
vine, though this reduces their value* The leaf-picker uses both 
hands, the thumbs sheathed in sharp-edged thimble-like plates, 
which nip the leaves clean off without wrenching the plant. 
The vine-grower is cither hirn^elf a leaf-dealer, or he sells liis 
crop in bulk to a leaf-dealer. Their table of measures is:.400 
leaves make a karli; 14 havli) a A tartan; and four kart am or 
70,400 leaves an 6* 7 *. In retail the leave* me sold at from 
1—2 annas the hundred. (Khamiesh Gazettin', p. 174.) 

Description. —The leaves are about fhe inches long, 
broadly ovate, acuminate, obliquely cordate at the base, ? to 7 
nerved, coriaceous, and glossy on the upper surface : they have 
a burning, aromatic and bitter taste. 

Chemical composition .—IX S. temp of Bombay (188*5), by 
distilling the fresh leaves with water, obtained two pule yellow 
essential oils, one heavy and the other light, both having the 
peculiar odour of the leaf, but the light oit being more aromatic. 
These oils oxidised rapidly, losing their characteristic ethoreal* 
odour. The heavy oil was freely soluble in alcohol and ether, 
sparingly so in chloroform. It had a specific gravity of 1 '046 
at 84° R, and was slightly Iaevogyre, (a) j=—*54 for a column 
*100 mm long. Prof. J. F. Eijkman's results with oil of hetle, 

♦ Stirpes vubulotui, Yahl. t and Cyperus pertenuis, Roxh., are both known 
by this name. 
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distilled by himself leaves, whi:h had been in part 

reported in 1888, have bten commmucate i to the German 
Chemical Social r ( tlerichte , 1889, pp. 972^-2754). The oil was 
pale greenish-fellow, became golden-yellow and brown on 
exposure, was slightly lsevogyro, and had the sp. gr. 0*969 at 
15° C. Caustic potash removed from the oil ohavicol, a phenol of 
sp. gr. 1*030 at 15°C., boiling between 236° and 238° C., and 
having a peculiar odour, somewhat resembling that of creasote; 
its composition is C 9 H l0 0; its aqueous solution is coloured 
blue by ferric chloride, the colour disappearing on the addition 
of alcohol; its constitution is expressed by the lormula 

c«h^ oh (1> 

L 11 (3,. 

The crude chavicol seems to contain a small quantity of 
a phenol of somewhat higher boiling point, and in alcoholic 
solution becoming blue with ferric chloride. Betle oil, 
freed from phenol, did not yield, on fractional distillation, 
a pure compound in sufficient quantity for examination. The 
fraction between 173° and 176° contained several terpenes, but 
no pinene, and had a very agreeable lemon-like odour, while 
a mint-like odour was observed in the fraction between 190° 
and 220°. From the higher boiling fraction a hydrocarbon, 
sesquiterpene, was obtained, having a slight odour, boiling at 
2G0° C., and in acetic solution acquiring a deep indigo-blue 
colour with bromine. Eijkman calls attention to the betle oil 
obtained by Schimmel *& Co. from dried leaves, and shows that 
the oil did not contain the above compounds to which the fresh 
leaves owe their characteristic odour, and which must have been 
dissipated by drying, or oxidised by exposure, or lost by 
remaining dissolved m the water; the use of steam under pres- 
t sure may have volatilized more of the high-boiling phenol than 
is obtainable by ordinary distillation. 

The oil distilled from the dry leaves by Messrs. Schimmel 
& Co. was'a lightly broWn-coloured liquid, sp. gr. 1024 at 15°C. 
It consisted up to about § or f of a phenol, the boiling 
point of which in partial vacuum, under a pressure of 12 rain., 
lay at 131°-—132° C. ; under ordinary atmospheric pressure it 
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underwent decomposition on boiling. The sp. gr. of the phenol 
was 1*067 at 15° C. Examination of the oxidation products, 
acetyl compound and methyl ether, showed that this compound 
Was not eugenol, but isomefc the composition of the new 
compound (iso^eugenol) and of eugenol being represented as 
follows:— 


Iso-eugenol. 

fC s H 6 (1) 
C 8 H* 1 OH (3) 
too H 8 (4) 


Eugenol. 

{ C 8 H 5 (1) 
OCH (3) 
OH (4) 


The second constituent ol the oil boiled practically between 
260^ and 275° C., had a very agreeable tea-like odour, and 
consisted for the greater part of a sesquiterpene C 15 H* 4 , 
cubebefie, which is characterized by Its dihydrochlorate melting 
at 117°—118° C. (Berichte von Schimmel fy Go ., 1887.) 


At the Narturforscher Meeting in 1888, Professor Eijkman 
reported that among the constituents of the essential oil distilled 
from fresh be tie leaves, he had found a characteristic compound, 
having the odour of the leaves and the constitution of parallyl- 
phenol, which he designated “ chavicol About the same time 
Messrs. Schimmel announced that the phenol present in the 
higher-boiling factions of the oil distilled from air-dried butle 
leaves corresponded completely with eugenol, though sub¬ 
sequently they made the modified statement that the phenol obtain¬ 
ed by them was not eugenol, but an isomer (Pharm. Jqum . [3], 
xix., 803.) With a view to clearing * up the apparent contra¬ 
diction, Prof. Eijkman has re-examined th« oil distilled by 
himself from the fresh leaves, and some distilled from dry leaves 
by Messrs. Schimmel, with the result of confirming the presence 
in the former of chavicol, boiling at 236° to 238° C. f and in the 
latter of the isomer of eugenol, boiling at 254° to 255® which 
proved to be orthomethoxyehavicol ( Berichte , xxii., 2735). 
It would seem probable, therefore, that both phenols occur in the 
leaves, and that chavicol being the.more volatile, had practically 
disappeared from the dried leaves, while the method of distilla¬ 
tion adopted by Messrs. Schimmel favoured the more complete" 
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removal of the higher-boiling compound. Some experiments 
made with chavicol are said to have shown it to be a powerful 
antiseptic, it being five times stronger As a bacteriacide than 
«?arbolic acid, and twice as strong aaeugenol. (Pharm. Journ. 9 
Kov. 30th, 1889.) 

A sample of oil distilled from fresh betel leaves in Manila, 
at the request of Messrs. Schimmel, is described as of a golden 
yellow colour, possessing a pronounced odour of betelphenol 
and having a specific gravity of 1*044 at 15° C. The phenol 
was separated from the oil by the method of Bertram ani 
Gildemeister, and during the puiification by distillation at a 
pressure of 11 mm. it passed over quite regularly between 128° 
and 129°, a behaviour'that pointed to a homogerifeous body. 
By treatment of the phenol with benzoyl chloride a benzoyl 
compound was obtained that crystallized in scales and melted 
at 50°. It was evident that this was not a mixture of benzoyl 
compounds, as the portion that crystallized first had the same 
melting-point as that which crystallized last; it followed, 
therefore, that it represented no other phenol than betelphenol. 
Other constitue ats occur in this oil only in a small quantity 
and of these, to judge from the boiling point, terpenes form 
only a small fraction. The results of the examination of betel 
oil up to the present time may therefore be summed up as 
follows:— 

(1) Oil distilled from fresh leaves from Java (Eijkman), 
contained besides terpenes and other bodies, chavicol and 
betelphenol- 

(2) Oil from dried Siam leaves consisted of sesquiterpene and 
betelphenol. 

(3) Oil distilled from fresh leaves (Java) contained terpenes, 
betelphetol and a small quantity of another phenol (probably 
chavicol),* the nature of which could not be determined, from 
want of material (melting point of the benzoyl compound 
72°-73°). 

(4) Oil from fresh leaves distilled in Manila contained no 
other phenol than betelphenol. 
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Betelphenol was contained in all the oils, whether derived 
from Java, Siam or Manila, of from fresh or dry leaves ; it. 
would therefore appear to be a characteristic constituent of 
betle oil. (Berichte 9 Sfhimmel 8c Cq Oct. 1891.) 

MYRISTICEiE. 

MYRISTICA FRAGRANS, Eoutt. 

Fig. — Bent!, and Trim., t. 218 ; Reichb. Ic.Exot., t. 270-277; 
Neeis PI. Med., t. 133; Rumph. Herb. Amb., ii., t. 4. Nutmeg 
{ En/.), Muscade 1 #>.), Mace (Eng.), Macis (Fr.). 

Hab. —Moluccas. Cultivated in Penaffg, Malay Island, 
and Zanzibar. The seeds and arillus. 

Vernacular.— Nutmegs—Jaiphal ( HindBengGm., Mar.), 
J«,dikai (Tam.), Jaji-kaya(IW.), Jdjikayi (Can.), Jatikka(J/hZ.). 
Mace—Javitri, Jiyatri(Hind.), Jddipattiri (Tam.), Japatri (Can., 
Tel.), Jdtipattiri (Mai*), Jotri (Beng.), Jayapatri (Mar.), Ja¬ 
van tari, Japatri (Gnz.). 

History, Uses, &C.— Nutmegs, in Sanskrit Jati and 
Jatiphala, are mentioned by Susruta, and in the Nighantas bear 
various synonyms, such as Jdti-kosha, Jati-sara, Shdluka, and 
Majja-sara ; they are considered to be hot, digestive, carminative, 
expectorant and anthelmintic. Mace is called Jdti-pattri, and is 
said to have similar properties. Both of these spices probably 
became known in India through the Hindu colonists in Java and 
the Eastern Islands. From India they would appear to have 
reached Persia and Eastern Europe. The authors of the 
Phannacographia remark that nutmegs were probably known at 
Constantinople about the yeaf 540. The Arabs evidently 
first became acquainted with nutmegs through the Persians, 
as their name Jouz-bawwa is a corruption of the Persian 
Gauz-i-buya, “fragrant nut/' Masudi, who travelled in the 
East in A.D. 916—920, discovered that they were obtained 
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from the Zerbad Islands. Ibn Sina describes both nutmegs 
and mace (Basbaseh). Edmi who wrote in the middle of the 
12 th century, mentions both nutmegs and mace (Basbdseh f 
as articles of Import into Aden. By the end of the 12th. 
century both' of these spices were Well known in Continental 
Europe. 

Mir Muhummad Husain says that the Butch keep the trade 
in their own hands, but that he has heard that the tree is now 
cultivated in Souuda in Southern India. Whether he was rightly 
informed with regard to Sounda, we are unable to say. *But 
that his information was substantially correct, there can be no 
doubt, as Ainsflie tells us that in his time the true nutmeg tree 
was growing in the Tuijievelly District, and produced pretty 
good fruit* The tree has also been introduced into Ceylon and 
Zanzibar, and appears to flourish in the warm moist climates of 
those islands. 

Mahometan doctors describe nutmegs and mace as stimulating, 
narcotic, digestive, tonic, and aphrodisiac, useful in choleraic 
diarrhoea, especially when roasted; also in obstructions of the 
liver and spleen A paste made with nutmegs is used as an 
external application iu nervous headache, palsy, &c.; applied rouud 
the eyes it is thought to strengthen the sight. The expressed 
oil of nutmegs is imported into India from Banda, and is known 
as Jawitri-ka-tcl (oil of mace). It was formerly exclusively 
brought into European commerce vld Holland, in oblong cakes 
having nearly the form of common bricks, but somewhat 
smaller, and packed in monocotyledonous leaves, commonly 
called “ flag leaves.” At the present time much of the oil is 
manufactured in Europe, and put up in the same shape, but 
packed in paper. When discoloured and hardened by age, the 
oil is called "Banda soap . Oil of mace is manufactured by 

exposing imperfect and broken nutmegs, reduced to a paste 
and enclosed in a bag, to steam, and then pressing the bag 
between heated iron plates. The yield is about 20 to 23 per 
cent. (Brannt.) The bark of the tree is astringent. (Pereira, 
Mat. Med., ii., p. 475.) We have found nutmegs and their 
III—25 
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essential oil a valuable adjunct to other drugs in the treatment 
of diarrhoea and dysentery; they appear to relieve the pain. 

Description, — The'following excellent description of the 
nutmeg fruit is taken from the Pharmxcographia :—“ The fruit 
of Myristica fragrans is a pendulous, globose drupe, about 
2 inches in diameter, and not unlike a small round pear. It is 
marked by a"furrow which passes round it, and by which at 
maturity its thick fleshy pericarp splits into two pieces, exhi¬ 
biting in its interior a single seed, enveloped in a fleshy folia- 
ceous mantle or arillus, of fine crimson hue, which is mace. 
The dark-brown, shining ovate seed is marked with impressions 
corresponding to the lobes of the arillus; and on one side, which 
is of paler hue and slightly flattened, a line indicating the 
raphe may be observed. 

The bony testa does not find its way into European commerce, 
the so-called nutmeg being merely the kernel or nucleus of the 
seed. Nutmegs exhibit nearly the form of their outer shell, 
with a corresponding diminution in size. The London dealers 
esteem them in proportion to their size, the largest, which are 
about one inch long by T 8 D of an inch broad, and four of which 
will weigh an ounce, fetching the highest price. If not dressed 
with lime, they are of a greyish-brown, smooth yet coarsely fur¬ 
rowed and veined longitudinally, marked on the flatter side 
with a shallow groove. A transverse section shows that the 
inner seed coat (endopleura) penetrates into the albumen in 
long, narrow brown strips, reaching the centre of the seed, 
thereby imparting the peculiar marbled appearance familiar in 
a cut nutmeg. At the base of the albumen, and close to the 
hilum, is the embryo, formed of a short radicle with cup-shaped 
cotyledons, whose slit and curled edges penetrate into the 
albumen. The tissue of the seed can be cut with equal facility 
in any direction. It is extremely oily, and has a delicious 
aromatic fragrance, with a spicy rather acrid taste.” The 
expressed oil of nutmeg is of the consistence of tallow, but 
more friable, orange-coloured, and of a fragrant, spicy taste 
and odour. It has a sp. gr. of *990 ( Brannt )• 
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Microscopic structure—The brown covering of the nutmeg is 
formed by the endopleura, which also dips in and forms numer¬ 
ous processes which divide the albumen in every direction; it 
is composed ol soft-walled brown cells, which on the external 
surface are small and flat, but much larger in the processes 
already mentioned. The cell-structure of the albumen is load¬ 
ed with starch and fatty matter, some of which^ is crystalline. 

Herr A. Tschirch states that the aril of Myristkd fragrant 
furnishes a good illustration of the presence of amylodextrin as 
a normal cell-content in the place of starch. It is distinguish¬ 
ed from true starch by being stained reddish-brown instead of 
blue by an aqueous solution of iodine. The grains of amylo- 
dextrin are from 2 to TO /* in diameter, and do not appear to 
contain even a nucleus of starch. They have usually some¬ 
what the form of a rod, and are often curved or coiled; less 
often they are roundish or disc-shaped ; they do not usually 
exhibit any evident stratification. 

Ohenfiical composition .—Nutmegs contain from 2 to 8 per¬ 
cent. of volatile oil, 25 to 30 per cent, of fat, starch, protein 
compounds, &c. The most volatile portion of the oil, after treat¬ 
ment with sodium, was found, by Cloez, to be a laBvogyre hy¬ 
drocarbon, C l 0 H 16 , having the odour of the nut, and boiling at 
165° C. It is the myristicene of Gladstone, who named the oxy¬ 
genated portion myristicol ; C 10 H 14 O; this is dextrogyre, boils at 
224° C., and does not, like menthol and carvol, yield a crystalline 
compound with H 2 S. The nutmeg camphor of John, or myristicin 
of Gmelin, which separates sometimes on standing, was ascer¬ 
tained by Fliickiger to be myristic acid. From the expressed 
oil of nutmeg or nutmeg butter, cold alcohol dissolves about 
6 per cent, of volatile oil and 24 per ceni. of fat, accompanied 
by brown-yellow resinous matter, which lias not been further 
examined. The remaining pulverulent white fat is myristin 9 
C*H 8 (C l *H f, O a ) *, which crystallizes from hot alcohol or ether 
and fuses at 31°C. Heintz found the melting-point of 
myristic acid to be 53*8°C. Schmidt and ftoemer found 3 to 4 
per cent, of free myristic acid, with a little stearic acid. 
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The most important constituent of nMtce is the volatile dt 
which is present to the amount of about 8 per cent;, but 
occasionally as much as 17 per cent, may be obtained. 
(Pharmacographia.) Schacht found it consist mainly of a 
terpene, C X 0 H X ® called macene, which yields a crystallizable* 
compound with hydrochloric acid gas, and appears to be related 
to, but, by Koller, considered identical with, the myristicene of 
oil of nutmeg. Tho oxygenated portion of the volatile oil 
is still less known than the terpene. Henry found red fat 
soluble,, and yellow fat insoluble, in alcohol, but the 24*5 per cent, 
residue obtained by Fliickiger ( Pharmacographia} with boiling 
ether and drying at 100 ° C. appeared to have consisted solely of 
resin and seini-resmified volatile oil. The same author obtained 
with alcohol 1 04 per cent, of uncrystedlizable sugar r and with 
hot water 1 '8 per cent, of a body which turned blue, and after 
drying reddish-violet, with iodine, and is probably intermediate 
between starch and mucilage. (National Disp .) J. Semmler 
(Berichte, 23> J803) has isolated, by fractional distillation from 
mace or rather ndtmeg oil, a body possessing the peculiar odour 
of mace, which he calls myristicin, and which has the compos ition 
represented by C u H l 4 O s . The correctness of the formula waa 
controlled by the preparation of a bromine derivative dibromr 
myristicin, C la H**Br* O s , which melts at 105° C. 

According to Wamecke, powdered nutmegs yield 41 25 per 
<#nt. of fat when boiled for two hours in a reflux condenser 
with benzol, and the dried residual powder gives 3*77 per Cent, 
of ash. Mace yields 1*39 per cent, of ash, and after removal 
of 30*13 per cent, of fat, 2*74 per cent. 

Toxicology .—The narcotic effects of' nutmegs noticed by the 
old Mahometan physioians have bfcen confirmed by Bontius, 
Rumphius, Lobely Schmid and Cullen, and more recent experi¬ 
ments upon man and animals agree in showing that they 
have a narcotic and intoxicating aotion. In a case related by 
Cullen, two drachms of powdered nutmegs produced drowsiness, 
which gradually increased to complete stupor and insensibility. 
The patient continued for several hours alternately delirious 
and sleeping, but ultimately recovered. 
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Commerce. —Value, Re. 1-4-0 to Re. 1 - 8-0 per lb. The nut¬ 
megs imported into India run from 100 to 130 to the pound; the 
larger.seeds never make their appearance in this market. In¬ 
deed fiie native retail dealers prefer small seeds, as they buy by 
weight and sell by number. 

MYRISTICA MALABARICA, Latnle. 

Fig.— Redd. FI. Sylv., t. 209 ; Rhe*de, Hort. Mai. iv., t. 5. 

Hab. —Concan, Canara, N. Malabar. The seed and arillus. 

Vernacular .—Ran - j aiphal, R 6 mphal ( Mar .), Panam-palka 
{Mai .). The Mace—Rampatri (Mar., Guz .), 

History, Uses, &C.—This drug does not appear to haye 
been known to the older Hindu and Mahometan medical writers* 
but the following extract from the Makhzan-el-Adiciya seems 
to apply to it. Speaking of true nutmegs, the author says:— 

* Latterly the English have discovered a kind of nutmeg in 
Southern India, which is longer than the true nutmeg and 
softer, but is much inferior to it in oiliness, odour, and medicinal 
properties.” ( Makhzan , article “ Jouz-bcivnca”) 

It is the Niw myristica, mas of Clusius, and the Pnnom-palca of 
Rhoede, who says thut the Turkish and Jewish merchants use 
the nutmegs and mace for adulteration. Rumphius (i.,185) 
notices it under the name of Mannctjes-nooten , and states that it 
is used by the Javanese and Malays as a remedy for headache and* 
as an aphrodisiac, and is worn round the neck as a protection 
from boils. It is also lised by the Indians in Amboyna, com¬ 
bined with opium and roasted unripe plantains, in dysentery. 

According to the editor qf the Pharmacopoeia of India, the 
seed is used medicinally in £he Madras Presidency; it yields, 
when bruised and subjected to boiling, a considerable quantity of 
concrete oil, analogous to expressed oil of nutmeg, which is said 
to be an efficacious application to indolent ulcers, allaying pain 
and establishing haalthy action. An ointment may be made by 
melting it with sweet oil. The seeds are used for similar pur¬ 
poses in Bombay in the form of a Up, and the oil is also extracted. 
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Recently, the arillus, tinder the name of / Bombay mace / has 
made its appearance in the European markets, for the purpose 
of adulterating true mace, (Confer. A . Tschirch in Pharmaceut. 
Zcitung f 1881, No. 74.^ In Bombay it is used as a spice. 

Description. — M. malabarica bears an oblong, tawny, 
hairy fruit, 2b to 3 inches long, with a lucumose arillus, the 
lobes of which are twisted and folded into a cone at the top, 
and are longer and thinner than those of true mace. The 
arillus is of a dark brownish-red colour, and on the inside has 
adhering to it a thin papery membrance of a light-brown colour. 
The shell is hard and brittle, and contains an elongated kernel 
resembling a nutmeg, and from lj to 2 inches long; when cut 
in two it is seen to have the same ruminated structure, but the 
odour is fruity, with hardly any aroma. Similarly; the mace 
is deficient in odour and flavour. 

Microscopic structure .—The epidermal cells of the arillus are 
radially elongated, narrow, and twice as high as those of true 
mace, which are tangentially elongated; their walls show the 
cellulose reaction with iodine and sulphuric acid, and with chlo¬ 
ride of zinc and iodine swell and turn faintly blue. The oil 
cells are very numerous, located near the epidermis on both 
sides, often close together in groups of two or three, oval in 
shape, somewhat radially elongated, and contain a dark-yellow, 
usually, resinified oil, frequently also a brownish resin. (A. 
Tschirch .) The external covering of the seed is formed by the 
compressed cells of the endopleura, and is thicker than that of 
the true nutmeg; the processes which peneftrate the albumen 
are composed of very large cells loaded with a viscid reddish- 
brown substance, which has an astringent and somewhat aoid 
taste. The albumen Is composed of large ceils loaded with 
starch; some of the cells and their contents are of a reddish- 
brown colour. There is no crystalline fat visible. 

Toxicology .—Rumphius relates that in 1683 a minister of 
Amboyna was given by his wife three roasted nuts, in mistake 
for nutmegs, to cure a chronic diarrhoea; in a few hours he 
became giddy, making strange gestures and talking wildly, nor 
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did he get any reiiei until he hod taken several cups of tea and 
been blooded. He then slept profoundly and perspired very 
freely. On waking, no bad effects remained, and the diarrhoea 
had ceased. Rumphiua remarks that if he had taken three real 
nutmegs, he would have suffered much more. 

Commerce .—Rampatri is now worth about Rs. 10 per maund 
of 37 £ lbs.; formerly it was much cheaper. The nutmegs fetch 
Rs. 2 per maund of 37 £ lbs According to Dr. Hefelmaipa, the 
adulteration of powdered mace in Germany generally consists 
in the addition of Bombay mace, or of other vegetable material 
(leguminous fruits) coloured with turmeric. The presence of 
the latter is shown by the presence of starch cells whicu are not 
present in inace. Bombay mace may be detected by boiling the 
suspected sample with alcohol and .filtering through a white 
filter; in the case of pure mace, the filter is stained a faint 
yellow, but in the presence of Bombay mace, the filter, especially 
the edge, is coloured red. Another more delicate test is to 
add Goulard’s extract to the alcoholic, filtrate; with pure mace 
only a white turbidity is occasioned, but when Bombay mace 
is present, a red turbidity is obtained. The reaction given by 
turmeric is similar, but it may be distinguished from that of 
Bombay mace in the following manner:—A strip of filler 
paper i| saturated with the alcoholic solution, the excess of 
fluid removed, and the strip drawn through a cold saturated 
solution of boric acid; when Bombay mace is ^present, the paper 
remains unchanged, but iu the presence of turmeric it turns 
orange-brown. If a drop of potassium hydrate solution is now 
placed on the strip of paper, it causes a blue ring if turmeric 
is present, and a red ring if the adulterant is Bombay mace,— 
( Pharm, Zeit ., 1891, 122.) 

LA URINES. 

CINNAMOMUM CAMPHORA, Nees 
Fig. — Bentl. and Trim., t. 222 ; Woodv. Med. Bot., t. 236; 
Meet, 1. 130; Berg, et Sch., U 10, e. ; Wight Ic., 1. 1818. Cam¬ 
phor (Eng.), Camphre (Fr.). 
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Hat>» —China, Japan, Camphor and Oil of Camphor* 

Vernactflar .—Kafur ( Hind .), Karppdram, Shtidan (Tam.), 
Karpuram (TcK t Mai,). Karpura (Gan.), Kapur, Kdphdr ( Beng.), 
Kapdr (Mar., Guz .). 

History, Uses, &C.—~As has been already mentioned 
(see article “ Dryobalanops ”), Sanskrit writers, under the name 
of Karpura, speak of two kinds oi camphor, Pakva and A pakva. 
It is generally supposed that the former terin, which means pre¬ 
pared by the aid of heat, refers to ^ Jinary commercial camphor 
obtained from the wood of C . Camphora. The researches of 
Fliickiger and Hanbury show that the only camphor known in 
early times was that found in the trunk of Dryobalanops aromatica. 
Early Chinese writers only speak of C. Camphora as producing 
a valuable wood, and we have no information as to the date of 
the first extraction of camphor from it. Garcia d*Orta, who 
Wrote at Goa about the middle of the sixteen century, was Well 
acquainted with both kinds of camphor, and mentions that tho 
China camphor is the only kind exported to Europe. The 
medicinal uses to which camphor is put in the East have been 
already noticed under “ Dryobalanops.” With the exception of 
a small quantity of refined camphor imported from Japan, tho 
bulk of the drug used in India is imported in the raw 
state and resublimed in the country. The process of resub¬ 
limation is a peculiar one, the object being to get as much 
interstitial 'water as possible into the camphor -cake. The 
Vessel used is a tinned cylindrical copper drum, one end 
of which is removable', into this is put 14 parts of crude 
camphor and 24 parts of Water; the cover is then luted with clay, 
and the drum being placed upon a small furnace made of clay, is 
also luted to the top of the furnace. In Bombay four of these 
furnaces are bu’lfc together, so that the tops form a square 
platform. The sublimation is completed in about three hours; 
during the process the drums are constantly irrigated with cold 
water, Upon opening them a thin cake of camphor is found 
lining the sides and top; it is at once removed aud thrown into 
cold water, Oamphor sublimed in this way is not stored, but 
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distributed at once to the shopkeepers before it has time to lose 
weight by drying. It is sold at the same price as the crude 
article, the refiner’s profit being derived from the introduction, 
of water. Experiments by Clautrian ( Berichte , xxiv., 2612 ) 
have proved that camphor possesses considerable hygroscopic 
properties which are not shared by thymol. 40 grains of cam¬ 
phor will absorb *054 gram of water from air saturated with 
aqueous vapour at 16°CL The absorption of moisture by cam¬ 
phor w’ould appear to be a purely physical phenomenon* Both 
China and Japan crude camphor is imported into Bombay, 
but the latter is preferred, as it is cleaner. From Japan is 
also imported refined camphor in large square cakes an inch 
and a half thick, with a hole in the centre: it is nearly equal 
in quality to that refined in Europe. The method of 
obtaining crude camphor in Japan will be found fully described 
by II. Oishi in the Journ. Soc. Chnn Ind. , 1884, p. 353. Cam¬ 
phor is largely used in India in performing the drti (*TRC<fr)> a 
ceremony performed in adoration of some god by waving, in a 
circle before the ima 0 e, a platter containing a five- wicked burn¬ 
ing lamp, flour, and incense; the lamp being fed with camphor. 
The same rite, only substituting a bridegroom for the idol, is 
called art a* and is performed on the arrival of the bridegroom 
at the house of the bride. In Sanskrit this light is called 
(aratrika). 

Description. —Crude China camphor is in small dirty- 
white or brown grains, more or less moist from the presence of 
water; it arrives in tin-lined boxes which hold one quintal. 
Crude Japan camphor is also in grains, which often adhere 
together in masses ; it is dry and often quite free from dis¬ 
coloration ; sometimes it has a pinkish tinge. It is imported 
in double butts. 

Refined Japan camphor is imported in tin-lined cases, which 
hold about 90 lbs. Bombay refined cair^hor is in .porous cakes 
a quarter of an inch thiek. and contains much water. Owing 
to the method of preparation already described, the cakes have 
no particular form. 

III.—26 
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Chemical composition .—Camphor, C l0 H 10 O. by treatment with 
various reagents, yields a number of interesting products: thus, 
when repeatedly, distilled with chloride pi zinc or anhydrous 
phosphoric acid, it is converted into Cytpene or Cymol , C l0 H 14 , 
a body contained in many essential oils, or obtainable therefrom. 
Camphor, and also camphor oil, when subjected to powerful 
oxidising agents, absorbs oxygen, passing gradually into 
crystallized Camphoric acid , C lo H lfl O* or C S II 14 (COOIT)*, water 
and carbonic acid being at the same time eliminated. Many 
essential oils, resins, and gum-resins likewise yield these acids 
Avlicn similarly treated. By moans of less energetic oxidizers, 
camphor may be converted into Oxy-ca^hor, C lo H l *O a , still 
retaining its original odour and taste. ( Pharmacographia.) For 
a full account of the reactions of camphor and its derivatives, the 
reader is referred to Watts' Diot. of Chem ., 2nd Ed., Vol. I., 
p. 069. The constituents of camphor oil found up to the present 
are:— 


Boiling point. 

Constituent. 

Formula. 

158°—102° 

Pinene. 

C 10 II * 6 

170° 

Phellandrene 

C iO J£ 10 

176° 

Cineol. 

C 10 II 18 O 

180° 

Dipentinc. 

C 10 11 10 

204° 

Camphor. 

C 10 H |C 0 

215°—21b° 

Terpineol. 

C'° H l7 OII 

282° 

Safrol. 

C 1U J[ 1 o o 2 

248° 

Eugenol.' 

C 10 H lZ 0 2 

274° 

Sesquiterpene. 

c .j n *» 


Toxicology.- -Instances of poisoning by camphor are rare, 
and, as far as we are aware, no cases have been reported on 
by Chemical Examiners in India. In large doses camphor 
causes excitement and delirium with dilated pupils and some¬ 
times convulsions. The mucous membrane of the stooiacL 
may be inflamed, but cnaracteristic lesions appear to be 
absent. 

Commerce .—The crude camphor of commerce is largely manu¬ 
factured in Central China, Formosa, and Japan, and is exported 
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from Canton in chests lined with lead oi tinned iron weighing 
about 1 cwt. each, and from the Japan ports in double tuba 
which contain about the same quantity. The imports into 
India have ah average annual vaiue of seven lacs of rupees. 
Refined camphor from Europe now forma an important item 
in these imports, and some* yekrs ago refined camphor was 
also imported from Japan, but lately it has disappeared from 
the market. The price oi camphor in India is now regulated 
by the European market, and of late has been extremely 
variable. 


CINNAMOMUM CASSIA, Blutne . 

Fig. — Bentl. and Trim., t. 223. China cinnamon, Cassia 
( Eng.), Canuelle de Chine 

Hab. —China. The bark and essential oil. 

Vernacular .—Darchim ( Hind .), Dalchini ( Bong ., Mar., Ouz .), 
Lavangk-pattai (Tam., Tel., Mai.), Lavanga-patte (Gan.). 

History, Uses, &C.—Cinnamon and Cassia are men¬ 
tioned as precious odoriferous substances in the Mosaic writ¬ 
ings and by Theophrastus and many other writers of antiquity. 
The Greek names tciwafiufiov and Kaala or *a(r<rla are derived from the 
Phoenician, and are the same as those used by the Hebrews. 
Prom Galon we learn that these two spices were of a similar 
nature, but that cassia was inferior to cinnamon. It is im¬ 
possible to say for certain what these substances were, but it 
seems probable that Kiwanupov was Chinese cassia, and Kacna the 
bark of the Indian cinnamon trees. Dioscorides describes 
several varieties pf cinnamon and cassia, and we know that 
several very distinct varieties of Cinnamon bark are still sold in 
Indian bazars. That Ceylon cinnamon was not known to the 
ancients appears to be certain, as the sacred books and old 
records of Ceylon make no mention of that spice, and when the 
bark began to be collected in the island is unknown. Kazwini 
in the 13th century is the first writer who mentions it, and it 
was not cultivated before 1770 
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Cassia, under the name of Kwei, is mentioned in the earliest 
Chinese herbal, said to have been written 2700 B.C., and also 
in the Chinese classics. In the Hei-yaQ&en-Uao, written in the 
8th century, mention is made of IXen-chu-kteei, Tien-chu is the 
ancient name for India. (Pharmacographia.) 

The bark of several species of cinnamon growing in differ¬ 
ent parts of India was known to the ancient Hindus as 
Tvach, “bark,” Guda-tvach, “sweet,” or “sugar bark,” 
and the trees producing it as Tvak-s&ra* “h/\ving excellent 
bark,” and Tvaksvadvi, “having sweet-bark.” The aboriginal 
tribes still scrape the bark from these trees and use it to 
season their food, and have probably done so from prehistoric 
times. 

The Arabians, through whose hands-most of the cinnamon of 
the ancientB reached Europe, called the spice Kirfat-ed-darsini, 
or more shortly Kirfah (the bark par excellence ), and it is curious 
to observe that the same word in the corrupted form of Kalfahis 
still the commercial name of Malabar cassia in Bombay. Dar- 
sini is the Arabic form of the Persian Drirchini, and signifies 
“China tree,” dar being an old Persian name for a tree; it is 
therefore probable that the Arabs first obtained the spice from 
the Persians by the overland route from China. The same name 
is still current in India for Chinese cinnamon, whereas the 
Indian bark is properly called Taj, a word derived from the 
Sanskrit Tvaeh, although in popular language Balchini and Taj 
are loosely applied to any kind of cinnamon. Ibn Sina follows 
IMoscorides in his description of the different kinds of cinnamon 
(ddrsini) and cassia ( salikhch ), but later Mahometan writers are 
better informer!, and are evidently well acquainted w r ith the 
difference between Ceylon cinnamon, China cassia, and Indian 
cassia. Haji 7ein (1368), speaking of Darchini, says “the best 
is that which comes from Ceylon”; concerning Salikheh, he 
says:—“It is what they call cassia (!*&)♦ and is tbo bark of a 
tree called Salkh ; there are several qualities, the best is of a 
reddish colour, thick, and a little bitter to the taste, astringent; 
when broken it has a fracture like China rhubarb, it is in long 
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folded sticks with a small central hollow like kir/ah; that which 
ia dark-coloured is bad.” Oi Kirfah he says, “it has not the 
sweetness of China cinnamon, and tastes like cloves.” In 
Southern India cassia is called “ clove-bark*” in several of the 
vernaculars. 

The author of the Makhzan remarks:—“From Ceylon to 
the Dekhan the quality of the cinnamon grown gradually 
deteriorates, the bark getting thick and mucilaginous.” 

For the history of cinnamon and cassia in Europe, we would 
refer our readers to the Pharmacographia, where much interesting 
information will be found. 

Cassia and cassia oil imported from China are used medicin¬ 
ally in India in much the the same manner as they are in 
Europe. Ceylon cinnamon is not an article of commerce 
in India. 

Description. —Chinese cassia arrives mBombaypuokedin 
boxes, which are covered with matting. Each box contains 
about 60 lbs. The bark is tied up in bundles with strips of 
bamboo, whfch weigh about 1 lb. each. The greater portion 
of each bundle consists of single quills of a light-brown colour, 
with here and there portions of the external bark still attached; 
in the centre of the bundle is small collection of fragments 
of bark and rubbish* Cassia bark is thicker than true cinnamon, 
but has a similar taste And odour. 

Microscopic structure .—Externally the bark is furnished with 
a subcrous layer. Within this is a parenchymatous portion in 
which may be seen an* irregular zone of stony cells. The 
remainder is mostly composed of b'ber, in which are situated 
•numerous large cells which contain the essential oil, Latici- 
ferous vessels containing a -gummy substance are also present 
in the parenqhyme. 

Chinese cassia oil is imported iu tins, which contain 12i 
catties each ; it has a similar odour and colour tooilof cinnamon, 
but is less agreeable. 

Chemical competition .—The authors of the Pharmacographia 
remark: “Cassia bark owes its aromatic properties to an 
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essential oil, large quantities of which are shipped from 
Canton. In a chemical point of view, no difference can 
be pointed out between this oil and that of Ceylon cinnamon. 
The flavour of cassia oil is somewhat less agreeable, and, as it 
exists in the less valuable sorts of cassia, decidedly different in 
aroma from that of cinnamon. We find the sp. gr. of a Chinese 
cassia oil to be 1*066, and its rotatory power in a column 60 mm. 
long, only 0*1° to the right, differing consequently in this 
respect from that of cinnamon oil. 

“ If thin sections of cassia bark are moistened with a dilute 
solution of perchloride of iron, the contents of the parenchy¬ 
matous part of the whol# tissue assume a dingy bs°wn colour ; 
in the outer layers the starch granules even are coloured. 
Tannic matter is consequently one of the chief constituents of the 
bark; the very cell-walls are also imbued with it. A decoction 
of the bark is turned blackish-green by a per salt of iron. 

“ If cassia bark (or Ceylon cinnamon) is exhausted by cold 
water, the clear liquid becomes turbid on addition of iodine; the 
same occurs if a concentrated solution of iodide of potassium is 
added. An abundant precipitate is produced by addition of 
iodine dissolved in the potassium salt. The colour of iodine 
then disappears. There is consequently a substance present, 
which unites with, iodine; and, in fact, if to a decoction of 
cassia or cinnamon, the said solution of iodine is added, it strikes 
a bright blue coloration, due to starch. But the colour quickly 
disappears, and becomes permanent only after much of the test 
has been added. We have not ascertained «the nature of the 
substance that thus modifies the action of iodine; it can hardly 
be tannic matter, as we have found the reaction to be the same 
when we used the bark that had been previously repeatedly 
treated with spirit of wine and then several times with boiling 
ether. 

“The mucilage contained in the gum-cells of the thinner quills 
of cassia is easily dissolved by cold water, and may be precipi¬ 
tated together with tannin, by neutral acetate of lead, but not by 
alcohol. In the thicker barks it appears less soluble, merely 
swelling into a slimy jelly.” 
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Oil of cassia, like oil of cinnamon, consists chiefly of 
Cinnamic aldehyde , C 6 H 5 (CH) 2 COH, together with a variable 
proportion of hydrocarbons. The oil easily absorbs oxygen, 
becoming thereby contaminated with resin and cinnamic acid, 
C°H 5 (CH) 2 C00H. In a sample examined by Messrs. Schimmel; 
the cinnamic aldehyde amounted to 777 per cent., the distilla¬ 
tion residue to 5*5 per cent., and the cinnamic acid to 07 per 
cent. After one year’s free exposure to light, warmth, and air, 
the percentage of cinnamic acid in this oil had increased to 8*5, 
and of distillation residue to 12*6, whilst the cinnamic aldehyde 
had decreased to 68*5, showing that the most important change 
in the $il is the conversion of cinnamic aldehyde into cinnamic 
acid, and a slight increase of resinous matter, to the extent of a 
few per cents., namely, of one part of the 7 per cent, increase of 
the residue remaining after distillation at 290° C. This point 
is of importance, as interested parties have attempted to explain 
the presence of 30 to 40 per cent, of resin in the commercial oil 
as formed by a natural process. Messrs. Schimmel have shown 
that in good samples of oil, such as the Cheong Loong and Yan 
Loong brands, we may expect to find from 6 to 8 per cent, of 
soft distillation residue, and in adulterated oils from 20 to 30 or 
even 40 per cent, of a hard residue, indicating adulteration with 
colophony. E. Hirschsohn ( Phann . Zeitsch . /. Russ.; 1890) has 
proposed the following simple test for the oil:—Tf to a solution 
of cassia oil in 70 per cent., alcohol in the proportion of 1 : 3 is 
added, drop by drop, to half its volume, a solution (saturated at 
the temperature of the room) of lead acetate in alcohol of the 
same strength, it should show no precipitate, otherwise colophony 
or a similar resin is present. For further information on the 
adulteration of this oil, the reader is referred to the fterichte von 
Schimmel 8f Co., Oct. 1890. 

Commerce .—The annual imports of Chinese cassia range from 
about 15 to 20 thousand cwts. in alternate years. The greater 
part of it is shipped from Hong-Kong to Bombay, some goes to 
Calcutta, and a very small quantity to Madras. The following 
tables show the imports and re-exports for 1884-85 
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Imports . 


Presidency to 
Which imported* 

Quantity. 

Valae. 

Country from 
which imported. J 

Quantity. 

Value. 

1 

Bombay. 

Bengal .. 

Madras . 

Total. 

j Cwts. 

12,308 

2,226 

236 

Re. 

2,01.944 

41,460 

4,940 

Aden . 

China . 

Straits.. 

Total* •... 

Cwts 

13,557 

1,242 

Rs. 

3 

9,24,805 

23,536 

14,769 

2,48,344 

14.TO9 

2,48,344 

Re-exports. 

Presidency from 
which exported. 

Quantity. 

Value. 

Country to 
whiah exported. 

Quantity. 

Value. 

Bombay. 

Bengal . 

Bind . 

Total. 

Cwts. 

4,675 

13 

4 

Rs. 

81,114 

225 

55 

Persia .. 

Arabia. 

Turkey in Asia 
Othei countries 

Total. 

Cwta. 

2,785 

980 

715 

212 

Rs. 

48,826 

17,051 

11.956 

3.561 

4,692 

81,394 

4,692 j 81,391 


—(Dictionary of Econ. Prod. India , Vol. II., p. 323.) 

Chinese cassia fetches in Bombay from 3J to 4 annas the 
pound. Malabar cassia about Rs. 5 for the maund of 37£ lbs. 
Chinese oil sells for about Its. 2£ per catty. 

Taj or Kalfah, Indian cassia or cinnamon, is chiefly the 
product of C. Tainala, and C. iners and nitidum , considered 
by some botanists to be only coarse forms of C. zeylanicum , 
Breyn. C. Tamila is a native of the tropica! and subtropical 
Himalaya from the Indus to Bhotan, and supplies the Taj 
of the N.-W. Provinces, Punjab and Bengal, whilst C . iners 
and nitidum supply Southern and Western India. The bark of 
these trees occurs in flat or slightly quilled pieces, is thicker 
than the Chinese bark and of a deeper colour ; it has a strong 
cinnamon odour and taste, but is deficient in sweetness. It is 
now often sent into the market, tied up in bundles# to imitate 
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Ohina cassia, the outer layer of the bark haying been to a great 
extent removed ; this is probably prepared for exportation as 
cassia Itg&ea. Some trees of cassia lignea ai e cultivated by the 
Madrag Forest Department in the Wynaad. Indian cassia may 
* eadily be distinguished from the China bark by its yielding 
a glairy mucilage when infused in cold water, which gives 
a ropy precipitate with corrosive sublimate and neutral acetate 
of lead, but not with alcohol. 

No oil is. distilled from these barks in India. 

Tajpat or Tamalpatra, and ili Southern India only 
Talisha pattiri, is the leaf of the species of Cinnamomum f 
already mentioned as yielding Taj or Indian cinnamon. The 
drug is the Tamili of the R6ja Nirghanta, and is considered to 
be hot and light, and useful for the expulsion of phlegmatic 
and rheumatic humors; it is prescribed in flatulence and 
dyspepsia. 

Cinnamon leaves are the S Azof"i~ Hindi of the Indihu 
Mahometans, and are much used both as a condiment and 
medicine in India. The author of the Makhzan describes them 
as yellowish, coriaceous, ovate-lanceolate leaves, with five nerves 
extending from the base to the apex, and says that they are 
produced by a large tree growing in the mountains, of Sylhet, 
the bark of which is used as cassia. lie considers them to bo 
carminative, stimulant, diuretic, diaphoretic, lactagogue and 
deobstruent. 

Description. —The leaves vary a good deal in siae, the 
largest are 6 inches long or more, and inch broad, oblong, 
obtuse-pointed, entire, with three principal nerves and two 
smaller ones which are sometimes quite marginal; the venation 
between these nefves, which run from base to apex of the leaf, 
is finely reticulated. The leaves are of an olive-green colour, 
the upper surface is polished. They have a pleasant odour like 
a mixture of doves and cinnamon. Value, Be. 14 per 37$ lbs. 

According toProfessAr E. Schmidt ( Chern . Zeit. f Sept. 26,1891, 
p. 13761, the essential oil of oinnamon leaves consists of almost 
pure eugaaol* with a little terpene and oinnamic" aldehyde, 
III -27 
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while the oil from the root also contains eugenol and terpene, 
together with much safrol and benzaldehyde. goth of these 
oils, therefore, differ from the essential oil from the hark, which 
consists of cinnamic aldehyde and terpene. 

K41a Ndgkesar. —Under thi ame the immature fruit 

of the trees yielding cassia id imported into Bombay from China 
and Southern India* 

Kul& Nagkemr (known in Europe-as cassia buds) consists of 
a small biown mucronate berry, the size of a grain of millet* 
enclosed in a 6 partite calyx half an inch long, which is Articu* 
lated to a slender pedicel; the calyx and pedicel are of the daik- 
brown colour of the clove, and have a strong^ cinnamon odour 
and taste. The properties of the spice would appear tp be the r 
same as those of cinnamon. Two kinds are founl in the Bombay 
market, Chinese and Malabar; they are used as a spice by the 
Mahometans. Mohideen Sheriff says that the native druggists 
in Madras substitute cassia buds for Naghesar-ke-phul , the 
flowers of Mesua ferrea and Ochrooarpus longifolius; the latter 
drugs being never met with in the bazars. For an account of 
the use of the Chinese buds as a spice in Europe from the 14th 
century up to the present time, see Pharmacographia , 2nd Ed., 
p. 533. Hamburg in 1876 imported 1,324 ewts. [Op. cit .) 

Pishiivputtai (Gum-bark). Several mucilaginous barks 
are sold and used under this name in Southern India. Mohideen 
Sheriff refers the Madras drug to Tetranthera Roxburghii (see 
next article). A specimen supplied by Dr. Mootoosawmy from 
Tanjore had a very pleasant and lasting aroma, and appeared to 
belong to an arboreous cinnamon. It is used for its muci¬ 
laginous and demulcent properties in medicine, and also by 
Mahomedan perfumers for making incense or flavouring-sticks 
(*' Samburany-vathe ”) from the powdered bark. We have 
also received .three other drugs of this name from Travanoore. 
One was a thiok red fibrous bark like that of a Litsaca, and was 
an article of trade among sugar and jagary makers on the 
Western Coast. The second was a lighter coloured bark and 
quite free from odour and taste; this was recognised as Kydia 
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calycina. The third sample was sent by the Conservator of 
Forests for Travancore, who supposed it to be from a species of 
6 ordia. It was light coloured, very fibrous and free from odour 
and taste, and is used in native medicine in the State under its 
Malyalim name avi-tholi. Mucilaginous barks are largely em¬ 
ployed in India by arrack makers in regulating the fermentation 
of toddy and precipitating albuminous matters. 

The Tanjore piskin-puttai gave no reaction indicating the 
presence of an alkaloid, but the red bark- from Travancore gave 
marked reactions for laurotetanine . 

LITS/EA SEBIFERA, Pen. 

Fig.— fiot.Jtfy; t" 893 ; Roxb. Cor . PI. it., t. 147. Syn.: 
Tetranthera tattrjfolia, Jacq. 

Hab. —Throughout the hotter parts of India. The bark. 

Vernacular .—Maida-lakri (Hind.), Musliaipp6-yetti, Maida- 
lakti (Tam.), Naramamidi, Meda {Tel.), Kukur-chita (Benp.), 
M&Ia-lakadi (Mar.), Maeda-lakari ( Guz .). 

History, Uses, &C. — We have been unable to trace 
the history of the use of this bark as a medicine. It is one of 
the best known and most popular of native drugs, being used 
internally, on account of its demulcent properties, in diarrhoea 
and dysentery, and externally as an emollient application to 
bruises, &c. Maida-lakri, as far as we know, is not men¬ 
tioned by Sanskrit writers, but from the vernacular names it 
would appear to be used as a substitute for the Meda of the 
ancient'Hindu physiciaus, one of the Ashtavarga, and unknown 
to the modern Hiudus. In Bengal Anvagandha is used. In 
Mahometan works it is briefly noticed under the names of 
Maghath-i~ Hindi and Kilz, The author of the Makhzan-el - 
Adwiya states that it has the same essential properties as 
Maghath, being resolvent, astringent, and a nervine tonic useful 
in paralysis. It would appear then to have been adopted by 
Mahometan physicians in India as a substitute for an Arabian 
drug called Maghath, the botanical source of which is uncertain. 
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L. sebi/era is called Min by the Maratha peasantry, from the 
resemblance of its globular fruit to a com of black pepper. 
The seed is oily and yields a solid white fat. The leaves have 
a pleasant odour of cinnamon. 

Description. —The bark varies in thickness from ft to 
ft of an inch; externally it has several layers of whitish, 
scabrous, corky tissue, the remaining portion is of a chocolate 
brown colour. 1 he odour is feebly balsamic; when placed in 
water it affords a large quantity of bland mucilage* having a 
faint agreeable aroma. If the bark is old, the aroma disappears, 
but the mucilaginous qualities remain unimpaired. 

The parenchyma, which is chiefly composed of mucilage cells, 
contains abundance of reddish-brown colouring matter. There 
is a zone of stony cells, but no distinctive characteristics. 

Chemical compositions This bark, an authentic specimen of 
which was supplied by Mr. Hollingsworth of the Madras Medi- 
cal College, gave, on an air-dried sample, 4*6 per cent, of ash, 
and 14*2 per cent, of alcoholic extract, affording very strong 
reactions with alkaloidal tests. On separating the alkaloid it 
was found to agree with the characters of Laurotetaninc , an 
alkaloid which has been discovered by M. Greshoff in three 
species of Litsaca in Java, and in several other plants of 
the natural order Laurinese. Laurotetanine is crystalline, and 
has a strong tetanic action on animals; it is sparingly soluble 
in ether, more readily in chloroform. It is precipitated 
by sodium carbonate from solutions of its salts, but readily 
redissolves in an excess of potash or soda, and is precipitated 
by the usual alkaloidal reagents. It gives a dark indigt>~hine 
coloration with Erdmann’s reagent, a pale rose-red with pure 
sulphuric acid, and a reddish-brown with nitric arid* A 
base, which seems to be identical with laurotetanine, is also 
found in the varieties of Tefoanthera, Nofophcebe, Aperula, 
Actinodaphne and Illigera pulckra . It is also possible that 
Laurotetanine is the alkaloid discovered m 1886 by Eijkman 
in Haasia squarrosa, Z. et'M. (Meded. nit S*Lands Plantentuin, 
vii., p. 77-101.) 
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Commerce .—The bark is largely collected in the Central 
Provinces, and comes to market in large half quills from one 
to two feet in length and two to three inches in diameter. As 
met with m the retail shops, it is generally broken into small 
pieces a few inches in length. Value, Rs. 6 per maund of 
41 pounds, 

Litssea Stocksii, Hook./,, in Marathi Pint, is a tree of 
the hilly districts of the Concan and Canara; when in fruit 
its scarlet bearies make it a conspicuous object. A cold infusion 
of the leaves is mucilaginous, and is used in irritation of the 
bladder and urethra. The oil of the seeds, Pisa-taila , is used 
as an application to sprains and itch. 

Description. —Leaves 4 to 6 inches, penninerved, coria¬ 
ceous, oblonr lanceolate or oblanceolate, rarely obovoid acute 
or acuminate, glaucous beneath, greenish above with impressed 
nerves, petiole i to £ inch. Berries apiculate, scarlet, about 
the size and shape of a small acorn, pulp yellow, seed brown, 
polished,-oblong, testa thin, brittle; kernel oily, white, the cut 
surface turning red on exposure to the air ; taste aromatic, 
pungent like cubebs; the expressed oil solidifies into a white 
solid fat; as prepared by the natives it has a reddish colour, 
due to admixture of resinous matter. The baz'k and leaves are 
mucilaginous and not aromatic. 

Chemical composition .—The dried and powdered red fruits of 
this tree yielded to ether 31 ‘6 per cent, of extract consisting 
mainly of crystalline fats. Petroleum ether separated this 
extract into a soluble fatty portion, and an insoluble neutral 
reddish resin. The petroleum ether solution left on eva¬ 
poration somo fatty acids melting at 31*° and solidifying 
at 85°, but which, on crystallization from boiling alcohol 
and pressure between filtering paper, ailorded some purely 
white crystals melting at 42*5. The fatty acids would 
appear to consist of lauric acid with a small admixture of 
oleic acid. 

The resin in the fruits was associated with a volatile' oil to 
which the fragrance is due. The alkaloid detected in the 
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spirituous and the watery extracts of the drug had the reactions 
of laurotetanine. The dried fruits left after ignition 4*77 per 
cent, of mineral matter. 

LAURUS NOBILIS, Linn. 

Fig .— Bentl. and TrimL 221. Laurel Bay (Eng.), 
Laurier (Fr.). 

Hab. —Southern Europe. The Jberries. 

Vernacular .—Hab-el-ghar (Indi Bazars k 

History, Uses, &C.—Bay berries were introduced into 
India by the Mahometans, and are still kept by their druggists 
in all the larger towns. The Bay or Noble laurel is the Daphne 
(6a<f>vrj) of Dioscorides, which he de&oribes aa hot, demulcent* 
astringent and stomachic, and recommends the berries in <t >&W 
and chest affections, and as a stimulant adjunct to wine and 
ointments. This shrub was held in great esteem by the 
ancients, who relate that the nymph Daphne, when pursued by 
Apollo, and on the point of being overtaken by the god, prayed 
for aid, and was changed into a Bay tree. Prof. Max Muller 
compares this Greek myth to the Yedic myth of Urvasi and 
Pururavas. The Bay was also used in conjuration ; the young 
girl, who had been forsaken in the second idyl of Theocritus, 
says 

AcXf^ir c/ii* avtaaev. ryo> ciri Ac bd(f)vav 
Aida, avra Xaxct /zcya, Kannvplaaaa, 

Krj£airLvas Kovbi tnrofiov ctdo/ic? auraj, 

Our a) roi ka\ AcX< pis iv\ <f>\oy \ <rdpK * dpaOvvoi. 

The priestesses of Apollo consulted the tree and ate of its 
Laves before delivering the oracles at Delphi. Hesiod tells ,us 
that the muses held branches of it in their hands, and poets 
are still nominally crowned with a laurel wreath. It was also 
an emblem of victory, and was used by the Romans in many of 
their ceremonies. 

Oil of Bay berries, the &atf>vt\aiov of Dioscondes, is still used 
in Southern Europe as a nervine stimulant. A medicinal oil is 
also prepared with the leaves and olive oil, whioh is much used 
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in the south of France. The leaves are also considered to b$ 
febrifuge, and are used in all European countries for flavouring 
pastry. In America the dry leaves are largely distilled for 
the essential oil, which is used for the preparation of Bay 
Rum, a favorite' hair-wash, the disinfectant action of which 
is due to the eugenol contained in Bay oil. Bayberry oil 
or expressed laurel oil is obtained from both the fresh and 
dried berries. The fresh berries are bruised, boiled in water, 
and pressed in a sack. The expressed oil is then mixed with 
the decoction, and when cold the oil is found floating on the 
surface. Dried berries are first exposed to steam, and then 
subjected to pressure between heated metallic plates. The oil 
has a butyraceous consistence, and granular appearance. Its 
colour is greenish, taste bitter and aromatic, with an odoui; like 
that of the berries. It melts at 80°—95° F. It is wholly soluble 
in ether, but alcohol only dissolves green colouring matter and 
the volatile oil. The solubility in ether affords a test of its 
purity ; if admixed with lard, the ethereal solution is turbid and 
milky, ( Brannt .) 

Description. —Bay berries are oval or subglobular 
drupes about J to £ an inch long. When dry, they are greenish- 
black or blackish-brown, slightly wrinkled, and fragile, the 
integuments, including the reddish-brown endoca'rp, being thin 
and brittle. The loose oval seed is easily separated into the 
two plano-convex brownish cotyledons, w]iich have an aromatic, 
oily, and bitter taste. 

Chemical composition .—The leaves and fruit contain a volatile 
oil. The volatile oil of Bay berries is pale yellow, sp. gr. 

0*91, it congeals at a low temperature, contains oxygen, 

and is easily soluble in alcohol; it contains hydrocarbons, 
C ,0 H 16 , boiling at 171° C. and 250° C., and four oxygenated 
constituents (Staub). Gladstone (1863) had found eugenol, 
while Bias (1865) could not detect this, but proved the 

presence of a little lauric acid. Blev (1834) obtained 

from old berries *22 per cent, of volatile oil. The seeds 
contain, according to Bonastre (1824), about 20 per cent. 



216 


LAV BINE JE. 


of fat, 2 per cent, of volatile oil, and 1*5 per cent, of 
resin. The expressed fat was analysed by A. Sfcaub (1 8Z9 ), 
who determined, besides volatile oil and chlorophyll, the 
presence of a little acetic acid and the glycerides of oleic, 
linoleic, lauric, myristic, palmitic, and stearic acids. Laurie add, 
C ,a H* 4 O a , discovered by Marsson (1842), has been found in 
many vegetable and a few animal fats; it melts ar 43*5° C., and 
volatilizes with the vapours of boiling water (Goergey, 1848). 
Schmidt and Roomer found little free acid in the freshty- 
expressed oil, but the fruit contained 2 to 3 per cent, of fatty 
acids. (National Disp.) 

Cassytha filiformis, Linn*, Rheede. Hurt. Mai \ vii., 
tf. 44; A’kasvel (Mar.), Amarbeli (Hind.), A'kfisavalli (Sans.),is 
a common parasite on bushes ; it consists of a tangled mass of 
tough dark-green steins, branched, marked longitudinally with 
delicate pale green lines, the largest are the size of a crow-quill; 
the branches are provided with small round suckers, like those 
of the common dodder. Sections of the stem show a strong 
iibrb-vascular layer and loose central pith. The. fruit is 
globular, of the size of a pea, and surmounted by the repaains 
of the sepals; on removing the outer envelope, which is tough, 
an inner envelope is exposed, which consists of two layers, the 
outer cartilaginous, the inner fleshy and lined with white 
hairs, each containing a delicate spiral filament; within this 
central cavity is a third delicate membranous envelope covered 
with hairs* of a similar description, and containing the ovule. 
The whole plant is used in native practice as an altera¬ 
tive ih bilious affections and for piles. In Southern Afiica 
it is said to be used for washing the head, destroying 
vermin, and making the hair grow. In Senegambia it is 
employed in urethritis, and in Cochin-China as an anti¬ 
syphilitic. 

Chemical composition. —M. Greahoff has detected an alkaloid 
in this plant, having the following colour reactions: sulphuric 
acid faint red, Erdmann's reagent (sulphuric acid mixed 
with a little nitric acid) blue, nitric acid red-brown, 
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Frohde’s reagent dirty blue. Dr. Greshoff believes that on 
a closer investigation of this alkaloid, it will be found to 
be identical with laurotetanine described under Litaeea 
sebi/era. 
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AQUILARIA AGALLOCHA, Roxb. 

Fig. — Roxb. 8f Coleb. in Tram. Linn. Soc. xxi., t. 21 ; 
Boyle III,, t. 36,/ 1. 

Hab. —Eastern Himalaya, Bhotan, Assam, Khasia Mts., 
Silhet and Tippera Hills, Martaban Hills. 

AQUILARIA MALACCENSIS, Lamh 

Fig. — Lamk. III., t. 356; Cav. Dm. vii. , t. 224; Humph. 
Amb. ii., t. 10. 

Hab. —Malacca, Malay Islands. Eagle or Aloe wood 
(Eng.), Bois de Calambac (Fr.). 

Vernacular. —Agar, Ag.aru ( Indian Bazars). 

History, Uses, &C«— The use of this precious wood is 
a perfumb and medicine is of great antiquity. Together with 
myrrh, cafcsi^, and other products of the East, it is mentioned 
in the sacred writing^ of the Jews (Num. 24, 6 ; P t salm. 45,8 ; 
Prov. 7,17; Cantic. 4,14) under the name of Ahalot or Ahalim. 
It is the ayaWoxov of the ancient Greeks, which is described by 
friosoorides as a wood brought from India and Arabia, Later 
writers, from Aetius’ tim*?, c*ll it £uXaXoiy or “aloe wood/* the 
name by which it is still known in Europe. The same sub : 
stance is the Agaru of the Hindus, the Garu of the Malays, and 
the Chin-heang of the Chinese. In Sanskrit medical works it 
bears the synonyms of Rajirha u worthy of a prince/’ Visya- 
rupa ^taking all forms/’ Krimi-ja “produced by worms/’ 
Krimi-jagdha r *Anarya-ja “produced in a non-Aryan country/’ 
kanaka “golden, Kaliya “ black,” &c., and is described as hot 4 
in.—28 
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light, and cholagogue ; removing diseases of the ear, nose and 
eyes. In native practice Agar is used as a deobstruent, stimu¬ 
lant, carminative, and tonic; it is said to relieve the pain in 
gout, and to check vomiting. Susruta directs Aguru, Guggula,* 
Sarjara3a, t Yacha,} white mustard, Nim leaves and salt to 
be made into a paste with ghi to form an anodyne fumigation 
for surgical wounds, called in Sanskrit VedanurakshogJmair- 
dhupaih. As aloe wood bears the Sanskrit name of Anarya-ja, 
it is probable that it was used by the aborigines of Eastern Asia 
before it became known to the Hindus, hut that at a very 
early date it was carried overland to Central Asia and Persia, 
and from thence reached Arabia and Europe. 

The early Arab travellers appear to have collected a good 
deal of information concerning the commerce and sources of 
supply of the wood. 

Yohanna-bin-Serapion mentions four kinds, Hindi , Mandali , 
Sinfi and Karnari, and Ibn Sina in the 10th century has 
the following account of it :—“ The best i$ called Mandali from 
the more central parts of India; next is the Indian [or Hill 
aloe wood, which has the advantage over Mandali of preserving 
clothes from lice. Some say that Mandali and Indian aloe 
wood are the same. One of the best kinds is Samanduri 
from Sofala in India; again there is the Kamdri and the 
Samfi from the same parts, and there is Kakuli , and Kismuri 
which is moist and sweet; and the worst kinds are Halai , 
Kamtdiy Mabatai , Luicaihiy or Rabatathi. Mandali is the 
best; then Samanduri, of a grey colour, fat and oily, heavy, 
without any white streaks, and which burns slowly. Some 
consider black aloe wood better than grey, and the best black is 
the Kamari, without white streaks, fat and oily, which burns 
slowly. In short, the best aloe wood is black, hard, and heavy, 
sinks in water, is not fibrous when powdered ; that which docs 
jaot sink is bad. The tree is said to be buried to promote the 
formation of aloe wood.” The Arabian travellers give much the 

# K?sift of Boawellia serrata. 

t Resin of Shorea robusta. 

I Acorui Calamus. 
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same names to different kinds of the wood. Ibn Batuta speaks 
of KamSri as soft, like wax. Abu Zaid calls it Kamaruni, and 
says it is the best kind. Abuifeda states that it come9 from the 
Kamardn Mountains. Kakuli is said to derive its name from 
Kokaleh in Java. The epithets Mawardi, Saimuri and Jdwi 
are also applied by some writers to aloe wood. As regards the 
identification of these localities, we would remark that Samfi is 
probably derived from Champa, a province in Cambodia ; 
Mandali, from Mount Mandar or Mandal, south of the modern 
town of Bhagalpur in Bengal; Kamari or Kamaruni, from 
Kamarun, the Arab name for Cape Comorin ; Saimiiri, froih 
Saimur or Samar, an island in tfee^Eastern Archipelago ; Halai 
may possibly be derived from the Ilala Mountains between Sind 
and Beluchistan, as Abu Zaid says that the best aloe wood is 
brought for sale by Multanis. 

Haji Zein-el-Attar (1368) calls aloe wood Ood-el-juj, and in 
Persian, Ood and Balanjuj. After translating Ibn Sina’s 
article on Ood, he gives his own opinion in the following terms : 
“The author of this work \Ikhtiarat-i-badiaa) says the best is 
called Kalambak (tXJ/), and Comes from the port of Jena, which 
is ten days’ sail from Java; it is sold for its weight in gold; you 
would think it odourless, but when warmed in the hand it has a 
very sweet persistent odour; when burnt, the odour is uniformly 
sweet until the wood is consumed. Next is Mandali and 
Samanduri , both from Sofala in India, the best of these is of a 
gol&en colour and heavy. Kakuli is like the Indian, and is 
generally in large pieces, marked with black and yellow'lines ; 
then there is Kamari , golden-brown, without white streaks, it 
comes, irom Kamanin and Sofala; then Samfi , from Samp, 
it is very hard and sweet; then Sak&li and A/asi , a moist 
kind from China; then Mantai , Rcndi, Halai $ and Lanfi y all 
of about equal value. And in Manta there is a tnbe who Call 
the wood Ashbahy and it is' of two kinds: one of these is in 
large pieces weighing from 5 to 50 maunds, without much' 
odour, and used for making combs, knitt handles, &c. 

Mir Muhammad Husain (1770) writesOod, in Hindi 
Agar, is the wood of a tree which grows in the Jaintiya hills 
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neap Sylhet, a dependency of the Sdbah of Bengal, situated 
towards the north-east of Bengal Proper. The tree is also found 
in the islands to the south of Bengal, situated north of the 
Equator, and in the Chatian islands belonging to the town of 
Nawaka, near the boundaries of China. The tree is very large, 
the stem and branches generally crooked, the wood soft. From 
the wood are manufactured walking sticks, cups, and other 
vessels; it is liable to decay, and the diseased part then 
becomes infiltrated with an odoriferous secretion. In order to 
expedite this change it is often buried in wet ground. Parts 
which have undergone the change above mentioned become oily, 
heavy, and black. They are cut out and tested by being thrown 
into water; those which sink are called Gharki , those which 
partly sink Nim Gharki, or Samdleh-i-aala, and those which 
float Samaleh ; the last kind is much the most common. Gharki 
is of a black colour, and the other qualities dark and light- 
brown.” 

The best kind for medicinal use is Gharki Ood from Sylhet; 
it should be bitter, odoriferous, oily and a little astringent; 
other kinds are considered inferior. In most receipts raw Ood 
(Ood-i-kham) is enjoined to be used to prevent the use of wood 
from which the oil has been abstracted by crushing and mace¬ 
ration in water, or by crushing and admixture with almonds, 
which are afterwards expressed.* This precaution is the more 
necessary as Ood shavings are an article of commerce in India 
under the name of Ohdra agar; they are often adulterated with 
chips of Sandalwood, or Taggar, an odoriferous wood, common 
in India. 

Rumphius describes two kinds of true, and two of fatfee, aloe 
wood; the first kind of true aloe wood, he says, is called Kilam 
or Ho-Kilam bv the Chinese, and Calambac by the Malays, and 
is produced by a tree growing in the provinces of Champa and 
Coinam, and in Cochin-China. This tree has been described by 
Loureiro under the name of Aloexylon Ayallochum. The second 
kind, called Garo, is the product of Aquilaria malaccensw , Lamk., 
* Nicolaus Myrepiicus prescribes Agallochum crudum . 
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which he figures. This is the Chin-heang of the Pun-tsaou - 
kang-muh or great Chinese Herbal. (See Eanbury Science 
Papers, p. 263.) His two kinds of false aloe wood he attributes 
to Michelia Champaca and Excoscaria Agallocha. 

Roxburgh and other botanists have examined the Aquilaria 
in Sylhet, and recently an Aquilaria has been ascertained to be 
the tree which produces aloe wood in the islands of the Mergui 
Archipelago Gamble says that u Akyau (the Burmese name 
for aloe wood) is the most important produce of the forests of 
South Tenasserim and the Mergui Archipelago. It is found in 
fragments of various shapes and sizes in the centre of the tree, 
and usually, if not always, where some former injury has been 
received.” 

Aloe wood is used throughout the East as an incense and as 
a perfume, and was formerly used as a medicine in Europe 
for the same diseases for which it is still prescribed in 
India. 

Collection .—In Sylhet, the collection of aioe wood is a preca¬ 
rious and tedious business; those engaged in it proceed some 
days’ journey into the hilly districts, where they fell any trees 
they may find, young or old, and then, on the spot, search them 
for the Agar, as the valued wood is called. This is done by 
chopping off the bark, and into the wood, until they observe dark 
coloured veins, indicating the proximity of wood of valuable 
quality, which generally extends but a short distance from the 
centre of a trunk or branch. In this manner a whole tree is 
searched through, the collectors carrying away only such pieces 
as are rich in odoriferous resinous matter. In some districts it 
is customary to facilitate the extraction of the resinous wood by 
burying portions of the tree in moist ground, or by allowing 
the entire tree to remain a length of ti lie after it is cut down, 
the effect of which is to cause decayxin the non-j-esinous wood, 
and thus render it easily removable by an iron, nstrument. 
Aloe wood is sorted by the collectoio into various Qualities, 
the finest of which, called Qharki, i worth in Sylhet from 
-6 to 8 rupees per pound. (Hanbnry Sc *nce Papers,) 
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Description .—The wood occurs in irregular pieces, which 
vary in colour from grey to dark-brown, according to the amount 
of resin which they contain ; both light-coloured and dark 
pieces are marked with longitudinal veins of a darker colour. 
The best pieces show numerous cavities and sinuses produced 
by the cutting away of wood less impregnated with resin ; they 
Isink in water. When a portion is chewed, it softens between 
|the teeth ; the taste is bitter and aromatic; when burnt, it 
diffuses an agreeable odour. 

Mr: J. G. Prebble has kindly furnished us with the following 
interesting remarks upon the -aloe woods of the Bombay 
market:—“The true Agar woods are imported into Bombay, in 
boxes holding about li cwt., from Bankok, and usually via 
Singapore or Batavia. Some of the Pur&ee dealers in Chinese 
silks also import Agar from Hongkong, in small rectangular 
parcels holding about 1 lb. each, and bearing a yellow label with 
the name of the packer in the Chinese character. This Agar 
which I have examined is the Gaguli variety (A. Agallocha), 
and has boon carefully dressed, and polished or painted black. 
One or more false Agars composed of heavy resinous woods are 
also imported from Singapore. The true Agars vary considerably 
in the amount of resin they contain ; old and decayed samples 
consist largely of resin. A good specimen yielded to Ilanbury* 
48 per cent, of matter soluble in rectified spirit. Compact and 
not apparently very resinous samples of Gaguli and Mawardi 
Agar, treated successively with petroleum ether, ether, and 
alcohol, gave:— _ . 



V olutileoil. 

i 

Resin soluble 
in ether. 

I Resin soluble m 
alcohol, insoluble 
in ether. 

Gaguli. 

Mawardi . 

£ per cent. 
l<5"per cent, j 

1 • | 

13*8 per cent 

1 per cent 

9*4 per cent. 

9*0 per cent. 


The volatile oil is of a yellow colour, and possesses {he 
characteristic odour of the woods. It gives a reddi$h-brown 


• Science Papers, page 265. 
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coloration with sulphuric acid. The ether resin is soluble in 
aqueous solution of potash, with a reddish-brown colour, from 
which the resin is precipitated by acids. The two true Agars 
Gaguli and Mawardi are composed of rather thin-walled wood- 
cells, traversed with numerous one-celled rows of medullary 
rays which are frequently interrupted by large cellular passages 
or medullary spots. These structures appear as elongated spots 
of cellular tissue with their greatest diameter following the 
periphery of the stem.* In Mawardi Agar the vessels are 
much larger and more numerous than in Gaguli Agar. The 
vessels, rays and cellular passages are filled with resin. On 
comparing sections of the stems, £ inch thick, of herbarium 
specimens, kindly sent by Dr. King from the Calcutta Herbarium, 
of Aquilaria Ay allodia and A. maJaccenm with the Agars, it 
was observed that the structure of Gaguli Agar was apparently 
identical with that of A . AyflUodia, and I think there is little 
doubt that this tree is the source of this variety of Agar. 
Mawardi Agar is also probably derived from A. malaccenm. 
The false Agars have thick-walled wood-cells, less numerous 
vessels than in the true Agars, and no well-defined medullary 
spots. 

“ Taggar wood 18 a heavy, dark-coloured, oily and 
resinous wood, the botanical origin of which is unknown, 
imported into Bombay from Zanzibar. It sinks in water, and 
its aqueous infusion has a yellow colour with a greenish 
fluorescence From Bombay it is sent to the large cities of 
Northern India, Delhi, Lucknow, &c., where it is distilled with 
other ingredients to form some of the compound attars, so much 
esteemed by the natives. 

According to Dr. Boyle’s Catalogue, Taggar wood was sent 
from Ddlhi to the great Exhibition of 1851. Twenty pounds 
of the ground wood submitted to distillation with water during 
three consecutive days, with frequent cohobation, yielded six 
fluid ounces, equivalent to two per cent, of a yellowish oil 

[)« Bary, Comparative Anatomy tf the Phanerogams and Ferns , 
P'lgc 492 . 
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winch quickly changed to a reddish-brown colour. The oil is 
tieutral, of $p. gr. ‘9546, bitter, and with an odour resembling, 
but distinct from sandal wood oil. It dissolves in all propor¬ 
tions of alcohol, ether, chloroform, benzol and petroleum ether. 
It dissolves iodine without violent reaction, and yields no 
characteristic reaction with sulphuric acid, being only darkened 
in colour. Exposed to the air in a thin layer, it acquires a 
crimson colour. At a low temperature, by keeping in ice, the 
oil remains clear and free from any deposit, but becomes very 
'thick and viscid, and develops a strong greenish fluorescence 
which "vanishes or nearly so at a higher temperature, 85° F. 
The finely powdered wood, treated successively with petroleum 
ether, ether, and alcohol, yielded to the petroleum ether 8*75 
per cent, of a mixture of volatile oil and resin, which deposited 
on the sides of the evaporating dish a few small tabular crystals. 
On drying at 110 C., this mixture of oil and resin lost volatile 
oil equivalent to 5*75 per cent. The ether extracted a resin, 
6*4 per cent., soluble in aqueous solution of potash* with a deep 
reddish-brown colour and greenish fluorescence, in solutions of 
ammonia and of carbonate of soda. The resin is precipitated 
from these solutions by acids. Strong sulphuric acid dissolves 
the resin with a red colour, from which it is precipitated by 
water in yellowish-brown flocks. It is readily soluble in glacial 
acetic acid, but no crystals were obtained on the spontaneous 
evaporation. It is insoluble in benzol and petroleum ether 
and in boiling alum solution. The resin probably contains an 
anthraquinone derivative allied to Emodin and Chrysophanic 
Acid, but I have not yet succeeded in isolating it. Alcohol 
extracts a resin, 4*12 per cent., insoluble in ether. Taggar 
wood is valued in Bombay at about Rs. 3 per maund of 28 lbs.” 

Mazariyun. —The Mezereon of Mahometan physicians is 
described in their works upon Materia Medica as a leaf. 

It is considered by C. Bauhin to be the Gneorum tricoccon , 
and is probably the same as the tiham&ba of Scribonius, of which 
he says : “ Purgat belle chamcelea, qu© herba olivao folia similia 
habet: quorum quinque vel sex dare oportet,” {Camp. 136.) 
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ApuleivUT Platonicus has the following notice of it j—“ Alii pyros 
agnen, alii heracleon, alii bdelyram, alii coccon gnidion, 
Romani citocacium, nonnulli oleaginem, quidam oleastellum 
vocant.” (De Vir. Herb., 26.) 

Mir Muhammad Husain says there are three kinds, viz., 
white with ^arge thin leaves, called Ash k his, yellow with 
yellowish thick leaves; smaller than those of the olive, called in 
Persian Haft-barg and Musht-vu, and black with black leaves ! 
The white is to be preferred as the least acrid ; but even the 
leaves of this kind require to be soaked for forty-eight hours in 
vinegar, which should be several times changed, to make them 
fit for medicinal use. Having bee/\ thus prepared, they are to 
be washed and dried, and pounded with almond oil. This pre¬ 
paration may then be given in combination with purgatives, 
bitters and aromatics, in dropsy or in such cases as are benefited 
by hydrogogue and drastic cathartics, to the extent of 24 grains. 
Mulla Ahmad Nabtf, in his Tar ikh-e l-Jink am a t tells a story of a 
dropsical patient, who Was cured by eating locusts which had 
been feeding upon Mczereon leaves ; the} acted as a hydro* 
gogue cathartie. 

Lasiosiphon eriocephalus* Dene., Wight Ic., 
tt . 1859-60; Jacq. Voy. Bot., t . 150, a native of the Deccan 
Peninsula and Ceylon, is a shrub with leaves like the willow, and 
terminal heads of flowers, surrounded by an involucre of oblong, 
rather hoary leaflets^ It is common on the hills of Western 
India, and the bark is a powerful vesicant, which has not, as 
far as we are aware, been mentioned in native medical works. 
The peasantry are, however, acquainted with its properties, md 
when they have a lean ox or cow to take to market, rub the skin 
with a decoction of the bark, which causes swelling and an 
appearance of plumpness, which disappears in a few days much 
tq the discomfiture of the purchaser. 

Dr. J. Y. Smith, in his Mathet'an Hill , H 8 People, Plants 
and Animats (p. 85), says “the Rametha bushes are often 
seen stripped of their bark., which is used for poisoning 
fish.” 

III.—20 
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The bark consist® of an outer suberous portion which is of 
a light-brown colour and divided by numerous transverse and 
longitudinal fissures, so that it can be easily separated, and of an 
inner layer which is white, tough, and silky like Mezereon. The 
wood-cells are easily separated and form pretty microscopic 
objects, as they are beautifully transparent. The taste is acrid. 

Chemical composition .—The fresh bark was beaten into a 
paste in a mortar, and the mass divided and placed in two 
bottles, one containing ether and the other spirit of wine ; they 
were both shaken occasionally and the mixture allowed to 
macerate for 24 hours. The ether extract was filtered off and 
evaporated at a very low temperature until a thick, green, 
greasy substance was left. This was washed with warm water 
and a small piece placed upon the skin of the arm and spread 
so as to cover a space the size of a rupee. In about two hours 
irritation of the skin was produced, and, on removing the 
covering of the arm, it was found that several small blisters had 
formed under the extract and extending beyond it. The 
alcoholic tincture was then removed by filteration and carefully 
evaporated at a gentle heat. The residue contained very little 
of the green-coloured resinous matter, but a large quantity of 
saccharine substance, which was non-crystalline. This extract 
was applied to the skin as in the previous experiment, but the 
application was followed by only a slight reddening due to the 
small amount of resin in the dried extract. The resin appears 
to be the source of the vesicating principle of the bark. It has 
an acid reaction in neutral solvents, is soluble in ammonia 
with a yellowish-brown colour, and is associated in the ethereal 
extract with a fatty base which facilitates its use as a blistering 
agent. 

The roots of Daphne oleoides, Schrcb., Royle Illy t 81, 
are used in Afghanistan as a purgative. Aitchison (Flora of 
Kuram I alley) says: u Camels will not eat this shrub except 
when very hungry. It is poisonous, producing violent 
diarrhoea. I feel certain that much of the mortality of camels 
in the Kuram Division was due to the prevalence of this 
shrub." 
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VISCUM ALBUM, Linn. 

Kig.— *Eng. Bot. xxi, t t. 1470; Woodv. Med. Bot , suppl,, 
/. 270. White Mistletoe (Eng.) y Gui (Fr.). 

Hab.—Temperate Himalaya. Westward to the Atlantic. 
The berries. 

Vernacular*. —Kismish-kawali (Lid. Bazars )* 

History, Uses, &C. —Mistletoe is the ‘foe of Theo¬ 
phrastus and Dioscorides, and was considered by the ancients, to 
have discutient properties. It was applied to disperse tumors 
and to mature abscesses, and was given internally in enlargement 
of the spleen. Matthiolus and Paracelsus recommend it in 
epilepsy, and Kolderer, Cartheusar, Colbatch, Lbseke, Van 
Swieten and others have stated that they found it beneficial not 
only in this disease, but in other convulsive affections. This 
plant was formerly held to be sacred in Europe, and in ancient 
Britain - it was cut with a golden sickle by a Druid in white 
robes, amid the sacrifice of victims and the fasting of devotees. 
Thus obtained, the Gicid was considered a heal-all, a charm 
against disasters, and the emblem of fertility. As such it was 
a special object of worship with the ancient Britons, who called 
it uchelfa , a high place, uchellaicr , the most exalted, uchclwi/dd, 
the lofty shrub, awyrbren, the ethereal tree, prenpuraur, the 
tree of pure gold, &c.—names still surviving in the Welsh 
language. 

Pliny (xvi., 93, 94, 95) describes the Viscum, and the 
method of making birdlime from it; he also notices the super¬ 
stitions held concerning it by the Gauls, and its worship on the 
fifth day of the moon, the day which is the beginning of their 
months and years. A festival in honour of the mistletoe called 
Ouilanleu or Guilanneuf (gui de Tan neuf) was held in France as 
late as the 16th century, and in England the plant still hangs 
in the hall at Christmas. 
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The dried berries sold in the bazars as Kismhh-kamli , or 
more correctly Kismish-i-haivaliyan, are also* called Muizak-i-asli, 
and in Arabic, Dibk. 

Kawali or Kauli is the name of a gipsy tribe in Persia. 
Baron C. A. de Bode, in his Travels in Luristan and Arabistun 
(Vol. II., p. 100), mentions his being shown in the forests of 
the Zagros mountains, on the road from Kirmansliah to Baghdad, 
a fruit called by the natives Aligur-i-Kauli, or grapes of the 
Kauli, which grow on the Mazu or gall-tree (oak), of a yellow^- 
ish transparent colour, sometimes used as glue. 

The liakiin I)aw rid says of Dibk (in a passage which is 
imperfect in the Taj el drd.s) “it is found upon the tree in like 
manner as lichen but is a berry, like the chickpea 

(^c+c^ in roundness; .... the best thereof is the 
smooth, soft, with much moisture, inclining, in its exterior, to 
greenness, and it is mostly found upon the oak ; when it is 
cooked with honey and ^ *> (juice of fresh dates, &c.) .... 

and drawn out into longish strings, and put upon trees, the 
birds become caught by it/' (Model el Kumiis .) The author of 
the Mukhzan cl-Adtcitja has the following account of it:—“A 
berry smaller than the seed of Cicer arietinum y green when 
fresh, but when dry shrivelled and of a brown colour, the con¬ 
tents are moist and viscid, the seeds about the size of poppy¬ 
seeds The plant is parasitic upon the pear and other trees, 
and consists of several branches, the leaves are like those of the 
pomegranate, and of a pale green. Properties resolvent and 
laxative, a solvent of corrupt humors w T hich it withdraws from 
the system. When steeped in hot water, strained, and beaten 
up with the kernels of the walnut or castor oil (>viiich is the 
usual form of administration), it clears the system of adust bile 
and phlegm, removes obstructions, and is a remedy for lumbago, 
piles, &c. Applied externally it promotes the suppuration, or 
causes the dispersion of tumors or enlargements. Sportsmen 
use it as birdlime, and dyers as a mordant for crimson? 0 

Of recent years, mistleloe has again attracted ^attention as a 
medicine. Dr. W; II. Long (New Remedies, 1878, p. 112) after, 
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ten years' experience of it as an oxytocic, arrived at the conclu¬ 
sion that it is superior to ergot. He used it also in the forms 
of infusion, tincture, decoction and fluid extract in many cases 
of menorrhagia and postpartum haemorrhage with gratifying 
results. He conceived that it incited the natural, rather than 
the tonic, contraction of the uterus. A physician in South 
Carolina refers to three cases of abortion m negroes produced 
by this plant. [Med. Eec., xvii., 276 ; Stifle and Maisch., Nat . 
Disp., 1884, p. 1617.) Dr. R. Park speaks of a tincture of 
Viscum album as a valuable substitute for Digitalis ; the ecbolic 
action of the plaut r he says, in more energetic than that of 
ergot. Dose, 10—60 grains. 

Description. —The dried berries are about $ of an inch 
in diameter, soft, brown, and shrivelled; they contain a small 
seed about the size of a poppy-seed. When crushed they are 
very sticky. 

Chemical composition .—M. Pavlevsky (Bull. Soc . Chun, (2), 
xxxiv., 348) has obtained from the leaves of Valbum a 
crystailizable acid corresponding to the‘fprmula CH*0 4 or 
(CH 3 0 3 ) HO. It forms large prisms insoluble in alcohol 
and ether, slightly soluble in water, and fusing at 101—103°C. 
It is obtained by boiling the leaves with water acidulated with 
nitric acid, and allowing the decoction to cool. The silver salt 
of this acid is explosive. ( Year-Book of Vhann., 1881, p. 63.) 

The berries contain a substance which has been named Visein 
by Reinsch, who obtained it from birdlime by digesting it with 
90 per cent, alcohol as long as it coloured that liquid yellow, 
after which it was boiled repeatedly with alcohol to remove 
wax. The remaining yellowish-brown mass, when treated five 
or six times with ether, gave up visein, whilst meaoutchin and 
woody fibre remained undissolved. The ethereal solution \yas 
then evaporated, and the viscid yellow mass thus obtained 
kneaded with alcohol so long as it gave off colouring matter^ 
It. was then kneaded under water, and heated to 1^0°; without 
access of air, until the whole of the water was expelled. 
Visein is a clear transparent mass, of the consistence of honey 
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Bt ordinary temperatures, and capable of being drawn out into 
long threads; fluid at 100°, like oil of almonds; sp. gr. 1. 
It produces a greasy stain on paper, is neatly inodorous and 
tasteless> and has an acid reaction. Formula C*°H* 8 0 16 . 
Viscaoutchin remains behind, together with woody fibre, after 
the extraction of viscin by ether as above, and is taken up by oil 
of turpentine. After distilling off the turpentine,, the yellowish 
mass is dissolved in ether, in which it has now become soluble; 
the ethereal solution is evaporated, and the residue is washed 
with alcohol and water, and dried at 120°. At ordinary 
temperatures it is viscid, and resembles vegetable wax; at 120° 
it is of the consistence of olive oil. It is very elastic, and 
may be drawn out into long threads; sp. gr. 0978. It is 
tasteless, of faint odour and neutral reaction. Formula 
C 4 °H 37 0 5 . ( Omelin , xvii., p. 852.) 

Viscum et Loranthus, sp. var. In the Phm'macopceia 
or India, the leaves of a Viscum, doubtfully referred to 
V . mmoicum (Kuchila ke molung), growing on Nux Vomica 
trees in the neighbourhood of Cuttack, are stated to possess 
poisonous properties similar to those of the tree on which the 
plant grows. The subject was investigated in 1837 by Sir W. 
O’Shaughnessy, who is said to have detected in the powdered 
leaves the presence of strychnine and brucine : and the leaves 
were for a time used by Dr. Duncan Stewart and others as a 
substitute fqr Nux Vomica. A case of what is stated to 
have been fatal poisoning by the leaves is mentioned by 
Norman Che vers in his work on Indian Medical Jurisprudence. 
The symptoms were those of strychnia poisoning. In 1861 
Mr. Leon Souberain ( Pharm . Journ ., p. 568) published an 
account of tt poisonous species of Loranthus found on the 
Nilgiris, growing on Nux Vomica trees, and known to the 
natives as Poulourivi. 

In Pudukota, a decoction of a species of Loranthus called 
Pillooroovi or Kooroonthoo , probably the same plant, is applied 
to skin diseases to relieve itching. 

Under the name of Bandakpushp, the flowers of Loranthus 
longiflorm , Desrouss., Rheede , Hart . Mai, x. } t . 4, have been sent 
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to us from Poona as having a reputation among the Hindus 
as a remedy in consumption, asthma, and mania; they are 
astringent. 

Dr. Buchanan-Hamilton, when in Mysore, was shown the 
Loranthus falcatus, Linn. ( c Wotu/ Canarese), the bark of which 
was used by the poorer natives in place of betel-nut; with 
quicklime it tinges the saliva and mouth of a fine red, brighter 
even than that communicated by the Areca. 

In Travancore, the Loranthaceous parasites on the Nux 
Vomica are called Kanjiram-eitthal in Malayalim, and are used in 
medicine by the natives, but when the parasites are scarce, the 
young leaves of the Nux Vomica tree are used as a substitute. 

A contribution by M. A. Chatin to the Paris Academy of 
Sciences entirely contradicts the statement we have extracted 
from the Pharmacopoeia of India , and the belief of the natives 
that these parasites partake of the nature of the plants upon 
which they grow; so that the old ideas concerning the non¬ 
elaboration of sap by parasitic plants will have to be abandoned. 

M. Chatin finds that the tannin of the mistletoe is not 
identical with that of the oak on which it grows, but gives a 
green colour and not a blue-black with iron salts; that the 
Loranthus, which grows on Stn/chnos Nux Vomica, does not* as 
has been asserted, contain a trace of either strychnine or 
brucine, and that the Balanophora parasitic on Cinchona Calisaya 
does not contain any of the alkaloids of cinchona barks. The 
Loranthus growing on orange trees never partakes of the yellow 
colour of the wood of its host plant* nor does the Orobanche of 
the hemp possess the odour of the latter; while Hpdnor# 
africana, used as food in South Africa by the Hottentots, grows 
on an acrid and even vesicating Euphorbia. It id evident, 
therefore f that the sap absorbed from the host plaint must be 
modified by the parasite to form its own peculiar products 
( Pharm . Journ., May 2nd, 1891.) 

The Forest Officer of Ganjam, a district where the Strychnos 
grows so plentifully, sent to one of us a specimen of a species 
41 Visctim taken from these trees, which was identified a i 
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Varticulatum . The sample was a small one, but it was sufficient 
to determine by analysis that the trace of alkaloid present was 
neither strychnine nor brucine. The leaves contained a pecu¬ 
liar tannic acid, giving a green precipitate with ferric salts, and 
a resin soluble in ether and alcohol, striking a blood-red colour 
with strong sulphuric acid. The chemical constituents of the 
leaves of the parasite were altogether different to those of the 
leaves of the Nux Vomica tree. 


SANTALACE M. 

SANTALUM ALBUM. Linn . 

Fig. — Bedd. FI. Sylv. % t. 256 ; Bayne, Arnz. Geivachs. x., 
t. 1; BentL and Trim ., t. 292 ; Humph. A?nb. ii. 9 t . 11. San¬ 
dalwood ( Eng.), Santal blanc ( Fr ..). 

Hab.-r-Deecan Peninsula. The wood and essential oil. 

Vernacular. —Ohandan, Sufed- Randan ( Hind.), Sandanak- 
kattai ( Tam.), Grandbapu-chekka ( Tel.), Chandana-mutti ( Mai .), 
<Jandhada-ehekke (Can.), Chandon, Sada-chandon ( Beng .), 
■Chandana, Sukhada (Ghiz.), Chandana, Oandha-che-khor 
(Mar.). 

History, Uses, &C.—Sanskrit writers make two kinds*' 
of Chandana: the darker, heartwood, they call Pitachandana, or 
yellow Sandal; and the lighter wood, Srikhanda , or white Sandal. 
Chandana is mentioned in the Nin/Ua , or writings of Yaska, the' 
oldest Vedic commentary extant, said to be written not later 
than the 5th century B.G\ It is also referred to in the ancient 
epic poems pf the Hindus, the Ramayana and Mahabharata. 

According to the KatJiasaritsayara , it is one of the trees of the 
Buddhic paradise, and the chariot of the sun is made of' its 
wood bound with gold. 

Sanskrit medical writers describe sandalwood as bitter, 
cooling, astringent, and useful in bilious fever and heat <ot body ; 
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a paste of the wood is directed to be applied externally to in¬ 
flammatory affections of the skin, and is a domestic remedy for all 
kinds of pains and aches. Under the name of gandh (perfume), 
it is largely used in Hindu ceremonial, being tmeared upon 
idols and upon the foreheads of their worshippers. The wood 
is chiefly consumed at the chita or funeral pile, even compara¬ 
tively poor people spending as much as fifty rupees upon it. 
The Parsees also use it at their funeral ceremonies. Mahometan 
medical writers, commencing with Masih and Ibn Sina, call 
the wood Sandal, and follow the Hindus in distin ashing the 
dark-coloured portion from the light. The author of the 
Makhzan describes it as cold and dry, cardiacal, tonic, astringent, 
alexipharmic, antaphrodisiac, a resolvent of inflammatory 
swellings, &c. He recommends an emulsion in bilious fever, on 
account of its cooling and protective influence over the heart, 
brain, stomach, &c. As an external application-a paste made with 
rosewater and camphor, or with sarcocolla and white of egg, may 
be applied to relieve headache, or to any kind of inflammatory 
swelling or skin affection. Sometimes the paste is iriade with the 
juices of herbs, such as purslane, nightshade, &c. Ainslie states 
that in Southern India saflffalwood given with milk is regarded 
as a valuable remedy in gonorrhoea. Rumphius (ii., p. 42) 
mentions a similar use of it at Amboyna. In the Concan 
sandalwood oil with cardamoms and bamboo manna is given in 
gonorrhoea, and mixed with lime juice and camphor it is used as 
a cooling application to eruptions, &c. A conserve of sandal¬ 
wood is also made by boiling the wood cut in small pieces in 
bangar-kh&r (impure carbonate of potash) and water (4 seers 
sandal, half a seer bangar-khar, and 32 seers water), until it is 
quite soft. It is then preserved in a thick syrup. Sandalwood 
was known to the Greeks from the time of Alexander. Arrian 
mentions £v\a (raydklva among the Indian imports into Oman in 
the Persian Gulf. Oonstantinus Africanus, a physician of 
the School of Salerno, appears to have been the first to use 
it medicinally in Europe. In the Pharmacopoeia of India , 
Dr. JE. Ross is stated to have subjected the wood to trial, and 
found that whilst its effects as a stimulant were very slight, its 
III.—30 
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secondary effect was that of a sedative on the circulation. In 
remittent fevers in which it was administered, it acted as a 
diaphoretic, diminishing at the same time the rapidity rather 
than the violence of the heart’s action. Dr. Henderson, of 
Glasgow, and, in France, Drs.Panas, Gubler andSimmonet, have 
directed the attention of European physicians to the valuable 
properties of the oil as remedy for gonorrhoea, in doses of from 
30 to 40 minims three times a day, and there is now some 
demand for it in India for this purpose. 

Dr. Henderson asserts that he always found it inoffensive, even 
in strong doses ; that at the expiration of forty-eight hours com¬ 
plete relief is effected ; besides, it has the important qualification 
of pleasing the patient and being agreeable to the stomach ; it is 
superior to copaiba and cubebs, succeeding where the latter have 
failed, and with a delicate subject it is to be highly valued as a 
remedy uniting a real stomachic to a great specific action, 
and that, in short, during the last five years, he is indebted to 
it for a great number of successful cases. (Medical Times and 
Oaz.f June 1865.) In a communication to the Paris Chirurgical 
Society, Dr. Panas (1865) equally advocated its use. Oleum 
Santali has also been prescribed in chronic catarrh of the bladder, 
where it performs the same offices as oil of turpentine, without 
its injurious effect on the kidneys and alimentary canal. In all 
cases it is best administered in the form of Midy’s Capsules, ten 
to twelve of which may be given daily at first, divided into three 
doses, each of which may be taken a quarter of an hour before 
meals; the number of capsules taken daily may be gradually 
increased to 24, but as soon as the discharge becomes serous, the 
dose should be gradually diminished. M. C. M4hu has observed 
that after the internal administration of oil of sandalwood, a 
resinous substance is found in the urine having the odour of the 
wood, which appears to' be kept in solution by phosphate of 
soda, and which has tho properties of a very weak acid. This 
resinous substance can only be obtained in very small quantities 
by shaking the urine with ether; to obtain it in larger quantity, 
an acid must be used (phosphoric or tartaric), which makes the 
urine turbid from separation of the resinous matter. If the urine 
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is now shaken with ether, and the ether evaporated, the resinous 
matter is obtained of a light-brown colour, and having the odour 
of sandalwood. This substance in contact with concentrated 
sulphuric acid affords the same yellow-brown and red colours as 
pure oil of sandalwood, M. Mehu has also observed that the 
pure sandal oil does not communicate a violet odour to the urine, 
as is the case when the oil is adulterated with copaiba and tur¬ 
pentine. (Journ de Phann. et de Chini ., Sept. 1st, 1886.) The 
fact of a resin being precipitated by acids from the urine in 
cases in which sandalwood oil has been administered,.. has 
therefore to be remembered in testing for albumen with nitric 
acid. 

Description. —Sandalwood logs are about a yard in length 
and 5 to 6 inches in diameter; they are stripped of the bark 
and a portion of the sap wood. Andreas Petersen of Copen¬ 
hagen, who made in 1886 a very careful investigation of the 
wood, says :—■“ It is very homogeneous, rather hard and pon¬ 
derous, although it does not sink in water. The heartwood is 
pale reddish, with darker reddish-brown and brighter yellowish 
concentric zonen, which, when examined under the microscope, 
prove to he annual rings. In the inner part of the wood they 
are sometimes very wide, measuring, for instance, as much as 
seven millimetres. Possibly, therefore, they do not correspond 
to one year’s growth, but to that of a longer period. 

“ The transverse section, examined by means of a lens, disr 
plays the numerous narrow medullary rays; the vessels are 
partly empty, partly loaded with yellow resin. In the bright 
yellowish sapwood both vessels and medullary rays are less 
distinct. The sapwood is scentless, whereas the heartwood, 
especially when freshly cut, is in a high degree possessed of 
the very agreeable and remarkably persistent odour of sandal 
oil. 

“ The miscroscope shows the prevailing part of the tissue of the 
wood to be made up of ligneous fibres (libriform), the thick walls 
of which are marked with small annular pits (behofte Tiipfel). 
The woody tissue is traversed by medullary rays consisting of 



236 


SAtfTALACEM 


one or two rows of somewhat irregular cells. On a transverse 
section, the distance of the medullary rays from each other is 
very different. According to the size and position of the 
vessels, the medullary rays are somewhat undulated. Most of 
the vessels are very large, the largest as much as 89 mkm. in 
diameter. They are very regularly distributed, either isolated, 
or in groups of two or three, very seldom more. Their walls 
are very thick, being marked with numerous annular pits, 
communicating with those of the surrounding cells. There is 
also to be met with in the wood, parenchymatous tissue t.o some 
extent, which is made up either of isolated cells or of short 
tangential or oblique rays of two to five cells; these parenchy¬ 
matous layers very seldom run from one medullary ray to 
another. Crystals of oxalate of calcium are also found; and 
in longitudinal sections they are seen to be enclosed in long 
ducts, containing each 10—15 crystals. As to the concentric 
zones of darker and brighter tint, as mentioned above, tho 
vessels of the latter zones are much smaller and less numerous 
than those of the dark ones ; the libriform cells likewise show 
the same difference, although less distinctly. Thus the dark 
zones in all probability represent tho wood built up in spring. 
The vessels have an average diameter of 74 mkm., those of tho 
vessels in the other rings being onl;* 47 mkm. 

“ The darker colour is due partly i he actual cell-walls, partly 
to the resin contained in numerous vessels. On the whole, the 
concentric markings or zones are more distinct to the naked eye 
than under the microscope. On a vertical section the medullary 
rays are seen to be built up of usually less than eighteen layers, 
each consisting of two or three rows of cells. The position of 
the medullary rays and pits does not allow this wood to be classed 
among the woods which were described by Hohnel as showing 
the remarkably regular arrangement of layers or series like 
stories, which ho termed a ‘ stockwerkahnliche ’ structure. If 
these slices of the wood are boiled for some minutes with nitric 
acid (1*185), a little chlorate of potassium being added, the 
single cells are easily isolated. The libriform cells are then 
distinctly seen to exhibit the typic form alluded to above, a few 
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(tf them reminding:* one t-vtremely of the fibres, of which the 
pinewood is made tip. I have also noticed intermediate 
fibres, marked with both true annular and laterally extended 
pits (Hoftiipfel and Spalttiipfcl). The vessels are short, 
somewhat obliquely truncated, and perforated with a great 
annular hole, the ends of the vessels being more or less 
pointed. 

“ Only the heartwood is valuable, the sapwood and branches 
being not used. I failed, in fact, in demonstrating the 
presence of oil in the sapwood, the tissue of which is nearly 
colourless, and exhibits no contents at all in its cells. In the 
heartwood, on the contrary, the cell-walls are very rich in yel¬ 
low colouring matter. The parenchymatous part of the wood, 
the medullary rays and numerous vessels are loaded with a 
yellow-brownish resinous matter. Thin slices, examined under 
water or glycerine, display a great rrmny smaller and larger 
drops, soluble in alcohol and reducing osmic acid (1 part dis¬ 
solved in 100 parts of water); no doubt they are drops of essential 
oil. These drops, flowing out of the ducts* on thin sections are 
seen most abounding along the primary membranes of the cells 
and in their pits. But if rather thick sections are treated with 
osmic acid, the woody parcnchymo and the medullary rays also 
assume a black colour, due to reduced osmium. If, on the con¬ 
trary, the sections, before being treated with osmic acid, have 
been well washed with alcohol, the just mentioned parenchyme 
is not at all or but extremely faintly blackened. The cells 
jinder notice contain no tannic matter, as shown by means of 
bichromate of potassium and chloride of iron, the reduction of 
the osmic acid is consequently not due to tannic matter. Small 
pieces of the heartwood were further treated for some days with 
a solution of osmic acid, then extracted by means of alcohol and 
dried. When sections were made from these pieces, I ascertained 
that nearly all the parenchymatous parts had assumed a black 
colour. Sometimes also the libriform cells contain a small 
amount of oil, but the experiments just mentioned prove the 
parenchymatous tissue of the wood to be the principal seat of the 
essential oil . When treated with a mixture of equal \parts of 
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glycerine and solution of potash (5 per cent.), oil drops are also 
distinctly seen in the parenchyme. I ascertained that 
ihere is no corky membrane in the walls of these cells, like 
that occurring in many other cases. From a physiological 
point of view, the absence of corky walls of the cells of 
tfhe heartwood might be expected.” ( Vharm . Journ . (3), 
xvi., 757.) 

Chemical composition .—The wood treated with boiling alcohol 
yields about 7 per cent, of a blackish extract, from which a 
tannate is precipitated by alcoholic solution of acetate of lead. 
Decomposed by sulphuretted hydrogen, the tannate yields a 
tannic acid having but little colour, and striking a greenish 
hue with a ferric salt. The extract also contains a dark resin. 
(Pkarm acegraphia.) The most interesting constituent of sandal¬ 
wood is the fragrant essential oil. It is a yellowish, remark* 
ably thick liquid, having a high specific gravity (usually more 
than 0*960); and is a mixture of hydrocarbons and oxygenated 
oils, boiling at a very high temperature. The specific gravity 
of a pure sample of oil distilled at Ilunsur from the roots was 
Q‘9745 at lo 6 o. M. Chapoteaut (Bull. Soc. Chim., xxxiv., 
303) has shown that it is composed of two oils, one boiling 
at 300° and the other at 310°, and that the composition of 
the oil boiling at 300° is C u H 2t O, and of the oil boiling 
at 310° C 15 H 26 0. This chemist has been able to obtain 
with the latter oil a series of ethers under the influence 
of the different acids he brought to act upon it, and has 
announced the important fact that tho oil C M H 26 0 is an 
alcohol, the aldehyde of which is the oil C 15 H~ n O. Phosphoric 
anhydride absorbs water from both, converting them into 
hydrocarbons of the formula) C l5 II 22 and C* 5 !! 2 *, respectively. 
By the Indian process only 2*5 per cent, of oil is obtained from 
the wood, but the powerful apparatus of Messrs. Schimmel & Co. 
of Leipzig affords as much as 5 per cent. 

Collection and Commerce .—Mr. C. $. M. Russell, Superinten¬ 
dent of Forests in Mysore, in a Report upon sandalwood ( 1889), 
gays Sandalwood is the most important-source of Forest 
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revenue in Mysore. It is a monopoly of the Mysore Government, 
and, except by Government Agency, no sandal tree can be 
uprooted or cut down even upon land which is private property. 
The only exceptions are the Jahgirdar of Yelandur and the 
Guru of the Sringeri Matt, who are permitted to cut and dispose 
ol the sandalwood of their own Jahgirs. The tree is plentiful hr 
the Mysore country, and occurs also, but in far iess quantities, 
in those portions of the Madras territory which border upon 
Mysore; for .practical purposes, however, Mysore may be 
said to almost hold the monopoly of the sandal supply. It is a 
somewhat delicate tree, is killed outright by fire, is very im¬ 
patient of injuries to the roots and bark, and requires shade 
and protection while young. The value of the wood is depen¬ 
dent upon a volatile oil which is contained in the heartwood 
only, and in order that this oil may be developed in the highest 
possible degree, it is necessary that the growth of the tree 
should be slow, consequently sandalwood grown in arid 
situations on poor stony soil is, though small, of far more value 
than is that produced by large well-grown trees growing in 
moist situations and in richer soil. The maturation period of 
the sandal tree is variously stated at from 40 +o 60 years. 
Sandalwood is not eaten by white ants, and its contained oil 
preserves it from decay in a remarkable degree, of which the 
present collection of old sandal roots left in the ground for 
many years past is a conclusive proof. In former times it was 
the custom not to uproot, but to fell, sandal trees, whereas for 
many years past the trees have been uprooted, and the roots, 
which-contain a higher percentage of oil than the wood, are in 
great demand and command high prices. 

“ Even in periods of depression of the sandal market, a fair 
demand for roots has always been noticeable. The method of 
preparation is as follows :— 

" The trees having been uprooted are roughly deprived of bark 
and of some of the sapwood on the spot, and are* then carted 
into the nearest oi the sandal Kothis, of which nine exist in the 
Mysore Province. 
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“ The distribution of the various sandal Kothis and their 
names are:— 


District. 

Number of Kothis. 

Names. 

Mysore. 

2 

Hunsur and SeringApotam. 

Baogalore. 

1 

Bangalore. 

Shimoga ... 

4 i 

Shimoga, 

Tirtbahalli, 

Anantapur, and 

Shikarpur. 

Hass an. 

i 

Qassan. 

Kadur ...«... 

i 

Chikniagalur. 


“ On arrival at the Kothis, the trunks are sawn off above the 
roots, cut into lengths, all the white wood removed, the billets 
adzed and subsequently planed and. smoothed, the roots adzed 
and freed of all adhering bark, mud, and white wood, and the 
various products—billets, chips, small pieces, hollow wood, saw 
powder, &c.—collected and classified according to the classes 
represented by the specimens forming the sandal trophy. 
About the months of November and December auction-sales of 
the various classes are held in all the Kothis of the Province, 
and are so arranged, as regards the dates fixed for holding f?he 
samo, that purchasers may, if they choose, attend the sales in 
Shimoga, Kadur and Ilassan, and yet be in time for those in 
Mysore and in Bangalore. 
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“ Range md Yield of, and Revenue derived from, Sandalmod .— 
The rouge, yield of wood, and the revenue derived therefrom 
can conveniently be shown in tabular form. Tha statements 
below contain the figures for 6 years 




<31 i 


1 I 

2 4 


3 a 
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Avewge Summary calmlated the 6 years. 


District. 

Cbllecticm. 

! 

Sold. 

Revenue. 

Average rate 
per ton sold. 

1 

Shimoga District. 

Mysore do.. 

Hassan do. 

Bangalore do.. 

Kadur do. 

Tons. 

660$ 
470$ 
222$ 
121 f 
144| 

Tons. 

666 

463 

215 

125 

126 

Rs. 

2,17,465 

1,36,171 

73,862 

38,180 

40,178 

326$ 

294 

843$ 

305$ 

319 


Years. 

Collection. 

SolcjL j 

Revenue. j Ayor ** 

| per ton acid 

1882—83 . 

Tons. 

1,912* 

1,4 8 9 

1,523} 

1,011 

1,384$ 

1 2,365} 

1 

Tons. 

1,434} 

1,456 

1,043} 

1,663 

1,809} 

2,261 

Us. 

4,70,966 

4,36,739 

3,19,713 

5,14,862 

6,10,412 

6,82,445 

3281 

300 

.306J 

328} 

337} 

302 

188.3—84. 

1884— 85.... 

1885— 86... 

1H86—87 . 

1887-88. 

| 9,716} 

8.568} 

30,35,137 

317 


“ Thus, the revenue from sandalwood in 1887-88 amounted to 
no less than Rs. 6,82,445, while the average revenue for the 
6 years teaches Rs. 5,05,856, 

“ There is but a slight variation between the prices obtained 
for the various classes of sandal at the sales held in the various 
Kothis of the Province, so the prices obtained last year in the 
Mysore District, though somewhat lower than those obtained in 
certain other Districts, will afford a fair idea of the value of 
the different classes. 
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u Rates obtained in auction in the Mysore District in December 
1887:— 


Rs. per tan. 

1st class (selected logs) ... 514 

2nd class (do) ... 496 

3rd class (do).,.... 485 

4th class (do)... 487 

5 th class (logs) ... 471 

Roots...„... 383 

Jajpokal (ordinary commercial) . 352 

Bagaradad (do. inferior) . 372 

Powder . 322 

Ain Bagar (inferior wood) . 311 

Ain Chilta (common chips),........ 187 

Hutri Chilta (coarse do.) . 168 

Basola Bukni (adzed do.). 47 

Milva Chips (mixed do.)..... 85 


“ The yield>of sandalwood from the Mysore Province is cap¬ 
able of expansion. Until recently little attention was paid to 
artificial reproduction and the encouragement and artificial 
enhancement of natural reproduction, the supply being obtained 
solely from natural growth. Now, however, extensive measures, 
having for their object Sandal reproduction throughout the 
Province, are being carried out, and no practical limit to the 
possible supply of this valuable tree, beyond the necessary 
question of demand, is conceivable. 

“ Chief Markets for Sandalwood.— It will be matter for surprise 
that so valuable a wood, and one of which a single Province 
may almost be said to hold the monopoly, should be so little 
known outside India. 

“The fact is that the trade iu Mysore sandalwood has hitherto 
boon confined to a ring, consisting chiefly of Muhammadan Seits, 
who either as principals or as agents of Bombay Firms, attend 
the local sales and send the sandalwood purchased by them to 
Bombay. The transit to Bombay frdm the coast is by sea in 
native craft. The Railways might perhaps secure this traffic 
if they offered special rates. 
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t( The carts that convey the sandalwood to the coast arc hired 
at low rates, as they are certain of return loads of salt and other 
merchandise to Mysore. Until recently, nearly all the sandal¬ 
wood sold in the auctions held by the Mysore Government, went 
to Bombay, but a demand having lately arisen for sandal oil for 
medicinal purposes, some direct shipments of wood for extrac¬ 
tion of oil to France and Germany, and, probably, also to 
America, have been made.” 

A small quantity of sandalwood is produced in the Madras 
Presidency, and in the Bombay districts of North Canara and 
Dharwar. The following figures show the revenue obtained 
from the wood in the Madras districts in 1889-90:— 


North Arcot. Rs. 5,088 Average price, Rs. 4 per cwt. 

South Arcot. ,, J ,385 „ „ „ 15 ,, 

Salem . „ 5,679 „ „ „ 15 ,, 

North Coimbatore „ 194 „ „ „ 12 „ 

Nilgiris.. „ 5,610 „ „ „ 14 „ 

Total.18,562 


Statement of Sandalwood collected in the North Canara and 
Dharwar Districts in 1889-90 and sold by auction at Kumpta . 


No. 

Class of Sandalwood. 

No. of 
billets. 

Quantity. 

Rate. 

[ Amount. 



1 

1 

K. m. Ib.* 

Rs. 

A. 

p- 

Rs. a. p. 

i 

}$t„ class ..•. 

363 

18 7 20 

142 

4 

8 

2,616 2 2 

2 

2ml do.. 

472 

13 3 19 

140 

1 

7 

1,847 0 9 

3 

3rd do. 

436 

7 0 2 

136 

6 11 

955 8 10 

4 

4th do. 

933 

12 0 10 

138 

6 

8 

1,663 7 5 

5 

5th do. 

546 

4 0 11 

133 

0 

0 

534 9 11 

6 

6th do. 

1,424 

5 0 6 

120 

0 

0| 

601 4 7 

7 , 

Roots . 

1,056 

9 12 26 

130 

0 

0 

1,254 0 6 

8 

Jajpokal . 

53 

10 0 

114 

0 

qI 

114 0 0 

9 

Small pieces. 

721 

0 10 9 

75 

0 

0 

38 11 4 

10 

Trimmings Bags. 

38 

3 7 16 

38 

0 

0 

128 6 2 

11 

Sawdust do. 

3 

0 4 17 

90 

0 

0 

20 11 9 

12 

White wood.. 

673 

8 7 7 

16 

0 

0 

133 12 9 


Total. 


82 15 3 


9.907 12 2 


* The Bombay kandy of 20 maunds of 28 lbs. 
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In 1880-90 the total quantity of sandalwood offered fpr sale 
in Mysore was 2,384 tons, 3 cwts., 63 lbs. Of this quantity only 
2 tons, 16 cwts., 105 lbs., were placed in the first class. The total 
revenue yielded was Rs. 8,82,031. 

The quantities sold at the different Kothis were—Hunsur 
Kothi, 673 tons, 13 cwts., 58 lbs.; Seringapatam Kothi, 439 
tons, 11 cwts., 28 lbs.; Hassan Kothi', 180 tons, 9 cwts., 28lbs.; 
Chikmangalur Kothi, 132 tons, 14 cwts., 7Q lbs.; Jirthahalli 
Kothi, 233 tons, 13 cwts., 48 lbs.; Shimoga Kothi, 471 tons, 14 
cwts., 6 lbs.; Shikapur Kothi, 252 tons, 7 cwts, 49 lbs. Of the 
673 tons, 13 cwts., 58 lbs. offered for sale at Hunsur Kothi, 
only 148 tons, 4 cwts., 28 lbs., consisted of logs, which were 
classified as follows:— 



Tons. 

cwts. 

lbs. 

Price given. 

1st class 

... 

10 

28 

Rs. 601 per ton. 

2nd „ 

(i 

5 

84 

„ 596 „ 

3rd „ 

GO 

4 

84 

„ 575 to 582 per ton. 

4th „ 

21 

3 

56 

„ 570 to 574 „ 

5th „ 

6 

. . . 

• • • 

>> 554 „ 


The roots fetched prices ranging from Rs. 416 to Rs. 449, the 
sawdust Rs. 420, and the chips and trimmings from Rs. 70-8 to 
Rs. 30.. 


Sandalwood oil .—The Mysore Government has long had 
establishments for extracting the oil, which is. sold at the 
annual auction along with the wood, and chiefly bought up for 
exportation to China and Arabia. It is procured from the wood 
by distillation, the roots yielding the largest quantity and 
finest quality of oil. The body of the still is a large globular clay 
pot with a circular mouth, and is about 2£ feet deep by 6£ in 
circumference at the bilge. No capital is used, but the mouth 
of the still, when charged, is closed with a clay lid having a small 
hole in its centre, through which a bent copper tube about 5^ 
feet long is passed for the Escape of the vapour. The lower end 
of the tube is convoyed inside a copper receiver, placed in a large 
porous vessel containing cold water. When preparing the san¬ 
dal for distillation, the white or sap wood is rejected, and the 
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heartwood is cut into small chips, and distillation is slowly 
carried on for ten days and i ights, by which time the whole of 
the oil is extracted. As the water from time to time gets low in 
the still, fresh supplies are added from the heated contents of 
the refrigerator. The quantity of oil yielded by wood of good 
quality is at the rate of 10 ozs. per maund, or 2*5 per cent. 
It is transparent and of a pale yellow colour, and has a resinous 
taste and sweet peculiar smell, which is best appreciated by 
rubbing a few drops of the oil on the warm hand. Its specific 
gravity is about 0 980. ( Bidie .) The average price in India is 

about Us. 8 per lb. 

From Mr. Russell’s report we learn that recently Messrs. F. 
Smith, of Bangalore, and W. F. Petrie Hay, of Hunsur, have, 
with permission, been making experimental distillations. Their 
samples were clear and good, but it has been brought to iiotice 
that the use of iced-strainers would be necessary to prevent the 
oil becoming thick or cloudy when exported to colder regions. 

False Sandalwoods of Eastern Commerce .—The wood of 
Santalum Preissii (South Australian sandalwood) is dark- 
brown in colour, with unusually close tenacious texture, and 
extraordinarily hard and heavy. It is much sought for in 
China, where the oil is used for medicinal purposes and to 
perfume soaps Messrs. Schimmel & Co. distilled 75 kilos of 
the wood and obtained 3 kilos, 800 grams, of oil. The wood, 
therefore, is one of the richest sandalwoods for oil. In many 
respects the latter is characteristic and interesting; it is 
viscid, of a cherry-red colour, and specifically heavier than 
water. At 15° 0. its sp. gr. is 1*022. The oil possesses the 
property of solidifying at medium temperatures and separating 
acicular crystals, so that in the process of distillation the 
cooling must be very carefully effected, otherwise the con¬ 
densing tubes become blocked. This phenomenon occurs espe¬ 
cially in the medium fractions of the oil. The rasped wood has 
an agreeable balsamic-odour with a suggestion of rose oil which 
is not perceptible in the normal oil. By separating the oil into 
a n um ber of fractions, the rose odour can be recognised in some 
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of the middle fractions. ( Berichte von Schimmel Sf Co., 1891.) 
The wood of Santalum cignorum (West Australian san¬ 
dalwood) has a sharp odour which distinguishes it from true 
sandalwood. The oil, which has the same peculiarity, has a sp. 
gr. of 0*953, rotation +5° 20. 

African Sandalwood (botanical origin unknown) is 
reddish-brown in colour, and very hard and close Distilled 
with water it yields 3 per cent, of a ruby-red oil having the 
consistence of true sandalwood oil. Its sp. gr. at 15° C. is 
0*909. The odour resembles that of West Indian sandal oil. 
(Berichte von Seh unmet df Co,, 1891.) This wood is largely 
imported into Bombay ; a sample kindly supplied by Messrs. 
Schimmel & Co. was found to agree exactly with that sold in 
the bazaar. It is used in India as a cheap substitute for true 
sandalwood. 


KUrilORBIACE^E. 

EUPHORBIA PILULIFERA* Linn. 

Fig. — Jacq. Icon., t. 478 ; Bunn. T/ies. It tM— 10u, 

/.l. 

Hab. —Throughout the hotter parfs of Jndia. The herb. 

Vernacular. —Dudhi (Hind.), Bara-kcru (Beny.), Goverdhan, 
Mothidudhi, Nayeti {Mar.), Dudlieli ( Guz.), Amumputchai-arissi 
(Tam.), Bidari, Nanabala (Tel.), Gentikasa, Barasu (Can.). 

History, Uses, &C. —This plant is not mentioned by 
Hindu medical writers, nor does there appear to be any Sanskrit 
name for it. It is known, however, as a popular remedy for 
worms, bowel complaints, cough and gonorrhoea, and as a local 
application for the cure of ringworm, the Marathi name Nayeti 
signifies ringworm. Ainslie (ii., 99) remarks i—“ If we may 
believe Piso (De Med. Brazil), and Barham (p.180), it possesses 
most extraordinary qualities, such as a few drops of the juice 
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of it killing serpents; its efficacy in venereal complaints and 
dry bellyache; and its being an antidote to poisons.” 

Recent investigation has, however, thrown more light upon 
the properties of the plant. Marsset has discovered that it kills 
small animals by paralysing the respiration and the heart, 
through its direct action on the respiratory and cardiac centres. 
The active principle is eliminated by the liver, for in all the 
animals which died during the experiments the gall-bladder 
was found to be distended With bile. He has published 
excellent results obtained with it in the dyspnsea of asthma, 
emphysema and bronchitis, these good results depending upon 
a particular modification of tho functions of the pneumogastric. 
( Contrib . a I’etucfe bof, phys. et therap. de VEuphorb. pil. 
Paris, 1884.) Tison and Beaumetz obtained very satisfactory 
results from it in dyspnaea of cardiac origin. It appears to act 
beneficially upon spasmodic, dyspmca, from whatever cause 
arising, and it unquestionably is a remedy of great pover and 
promise. (Whitla.) Its action is not cumulative,. The active 
principle being soluble in water and dilute alcohol* an abundant 
watery vehicle should therefore be employed. An extract made 
with water or weak spirit keeps well. In decoption, 1 oz. of the 
fresh plant or ^ oz. of the dried plant may be used with 2 quarts 
of watef f tod be .reduced by simmering to one quart; the addition 
of 4 to2ozs. of alcohol will prevent it from spoiling in a cold 
climate, but in India the decoction should be made fresh every 
2 days. The extract may be given in 1 gram doses, dissolved in 
syrup or water; it should not be prescribed in pill, on account of 
its irritant action on the gastric mucous membrane. The decoc¬ 
tion is given in doses of a wine-glassful three or four times a 
day; both preparations are best given after meals or immediately 
before them. Attention has been redirected to this drug, as of 
value in the treatment of hay asthma and coryza, by Dr. Rose- 
crans Workman (Therap. Gaz. x July 15, 1890), who states that 
in thirteen cases of hay asthma, prompt relief wa# obtained in 
nine, in one of the otlier cases partial relief was obtained/ and 
in the remaining three cases the results were negative The 
fluid extrdctwas administered,in doses of 30 to 60 minims every 
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four hours. In nearly all the above cases iodide of potassium 
and arsenic had been previously used. In nine cases of coryza, 
good results were obtained in six, the sneezing and rhinal 
flow ceasing or diminishing within thirty-six hours after the 
administration of the drug was begun. The doses were repeated 
every three or four hours. In five cases of asthma of frequent 
recurrence and long standing, marked relief was experienced 
in one case : the dyspnoea soon disappeared and the attacks 
were always shortened. In the other four cases no good effects 
were obtained. 

Description. —Annual, hairy, obliquely-erect, with the 
apices recurved; leaves opposite, obEquely-oblong, serrulate; 
flowers small, numerous, in globular, axillary, shortly-peduncled 
clusters; seeds ovoid. Th,e acute leaves, hispid hairiness, and 
small fruit render this species easily recognizable. 

Chemical composition. —The plant has been examined by J. H. 
Bunting ( Amer. Jouni. Pharm 1888, 552), whoso analysis 

shows the presence of the following constituents : .wax, caout¬ 
chouc, chlorophyll, resin, tannin, sugar, mucilage, carbo¬ 
hydrates, aihuminoids, calcium oxalate, and other salts. 

Nothing is known of the active principle beyond the facts 
that it is soluble in water and weak spirit, and insqtuble in 
alcohol of 90°, ether, chloroform, bisulphide of carbon and oil of 
turpentine; it is supposed to be a gum-resin. The watery 
solution on evaporation to dryness leaves a deep reddish-brown 
substance, having a vitreous fracture, hardly any taste and a 
strawberry odour. [Bordet et Egasse, Form, des A onv. Memedes , 
Paris, 1886.) 

EUPHORBIA THYMIFOLIA, Bunn- 

Pig,—.Bum. Thus. Zeyl.y t. 105, f. 2; RJtecde y Sort . 
Mal.x. t t. 33. 

Hab.— Throughout India and Ceylon, Central Asia, and all- 
hot countries, except Australia. 

III.—32 
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Vernacular.— Chhoti-dudhi, Nigdchfini (Hind.), Rakta-keru, 
D udhi ya ( Beng.), Chin-amam-patchai-arissi, Sittrapal&di( Tam.), 
Bidari-ndna-biyyam ( Tel.), Ddkti-dudhi, Lahan-nayeti (Mar.), 
Dodhuk, Qazardana (Punj.). 

History, Uses, &C. —This plant is not mentioned in 
th» s tandar d Sanskrit medical 'Forks, hut, along with the allied 
species E. granulata. Forsk., E. microphylla, Heyne, and 
E. Cthrkeana, Hook /., which the natives do not distinguish from 
St, it is used medicinally in most parts of India and the East. 
The author of the Khuldsat-el-tajdrib states that it is a small 
milky prostrate plant with slender reddish stems, and opposite 
leaves about the size of a split lentil seed, very common about 
Merv in sandy ground. It is hot and dry in the first of the 
third degree; the expressed juice or powdered plant with wine 
is given as a remedy for the bites of venomous reptiles, and is 
applied externally to the bitten part; witli milk it acts as a 
purgative and expels all noxious humors from thebody. Accord • 
jug to Ainslie, the Sanskrit name is Rakta-vindu-chhada, which 
would imply that it is a remedy for Rakta-rindu, “gonorrhoea 
with sanious discharge.” He remarks“ The very small leaves 
and seeds of this low-growing annual plant, which, in their 
dried state, are slightly aromatic and a little astringent, are 
given by the Tamool doctors, in worm cases, and in certain 
bowel affections of children; they are commonly administered 
in the form of powder, and in buttermilk, to the quantity of 
one pagoda and a quarter weight in the course of the day on an 
empty stomach. The leaves when carefully dried smell some¬ 
thinglike tea.” (Mat. Ind., ii., 75.) Irvine states that it is used 
as a stimulant and laxative in Northern India. In the Conean 
the juice is used to cure ringworm, and mixed with chloride of 
ammonium for the cure of dandriff. O’Shaughnessy says that 
the juice is a violent purgative, and that the fresh plant is, by 
the Arabs, applied to wounds. In the Diet. Eton, Prod, of 
India, ft is stated, on tho authority of the Rev. A. Campbell, 
that the Santals use the root of this plant, which they call 
Nanha-pusi-toa, as a remedy for amenorrhoea. 



MUPHORBIACEM. 


251 


Description. —A much branched annual prostrate plant, 
more or less hispidly pubescent, leaves opposite, £ to £ inch, 
petioled, obliquely-oblong, obtuse, crenulate, glabrous or pubes¬ 
cent beneath, stipules elongate, involucres subsolitary, very 
minute, axillary, especially in the crowded terminal branchlets, 
lobes short ciiiate, glands very minute, stipitate; capsules erect, 
obtusely keeled, pubescent; seeds with 5 to 6 shallow transverse 
furrows. 

Chemical composition .—An alcoholic extract ol the whole 
plant was mixed with water acidulated with sulphuric .acid, and 
successively agitated with petroleum ether and ether, and then 
reagitated with ether from the solution rendered alkaline with 
sodic carbonate. The petroleum ether extract contained a 
large amount of colouring matter; it had a very faint bitter 
taste; on standing, dark, and what appeared to be crystalline, 
points separated, but which, on microscopic examination, were 
destitute of regular structure. Euphorbon was specially 
sought for, but we arrived at no definite conclusion relative to 
its presence. 

The acid ether extract was of a greenish colour, and partly 
soluble in water, the solution giving a greenish coloration with 
ferric chloride, and precipitating gelatine, but giving no 
reaction with cyanide of potassium. 

After washing off by cold alcohol the extractive adhering 
to the sides of the capsule, and which was insoluble in water, 
a sulphur-yellow deposit was left, which, on microscopic 
examination, consisted of very minute needles. This principle 
was present in only minute traces, and was soluble even 
in warm alcohol with difficulty; it gave the reactions of 
quercitrin. 

The aqueous original acid solution, before the addition of 
sodio carbonate, was of a bright claret colour ; on the addition 
of the alk$li sage-green flocks separated, the addition of acids 
causing solution, and reproducing the original claret-coloured 
solution; but after standing, the flocks became insoluble in acids, 
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and only a faintly yellowish-red tint was produced by their 
addition. 

The alkaline ether extract contained an alkaloidal principle 
which crystallized in fine colourless feathery crystals; it 
possessed no bitter taste. With Frohde’s reagent in the cold 
a very faint-yellow tint was produced, which was changed to 
greenish on gently warming. Concentrated nitric acid gave a 
yellowish tint. Sulphuric acid and potassium bichromate no 
colour reaction. 


EUPHORBIA TIRUCALLI, Linn. 

Fig.— Rheecle, ffort. Mai. ii., t. 44. Milk-bush (Eng.), 
Euphorbe antivendrien (Fr.). 

Hab. —Africa. Cultivated in India and the East. The 
juice and bark. 

Vernacular. —Bar-ki-thohar, Bar-ki-sehund (Hind.), K&da- 
nivali (Afar.), Netrio-thora, Thora-danadalio (Ouz .), Kalli- 
kombu (Tam.), Kada-jemudu ( Tel.) f Bonta-kaili, Kada-nevali 
(Gan.), Tiru-kalli (Mai ), Lanka-sij (Beng.) 

History, Uses, &C —This shrub has been introduced 
into the East from Africa, and is much used for aaking fences 
round cultivated fields, as cattle will not break through it 
owing to the acrid nature of the milky juice. The earliest notice 
of E. Tintcalli that we know of is in the ifamm, which was 
written about the middle of the 14th century; it is there called 
(dihan), the name by which it is still known in Arabia 
(Forskahl), and is described as a noxious plant, used to poison 
wild beasts. The plant is not mentioned in the Nighantas, 
but the juice is in general use among the natives of India as a 
purgative, and, applied locally, as a counter-irritant* Rheede 
states that a decoction of the root is given in certain cases of 
colic, and that the milky juice mixed with melted butter is 
prescribed as a purge; It is the Omfraga lactea of Rumphius, 
who says that the bark is applied in Java to fractures. Accord¬ 
ing to Horsfield, the Javanese, who call it Kayoo-oorb, also use 
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it as a vesicant. Virey (Hist. Nat., p. 299) says :—II gu4rit tres 
bien Inflection venerienne ; il est aussi purgatif et vomitif.” 
Loureiro notices its caustic nature : 41 Occulos si tangat ex- 
c®cat.” ( Aimlie , Mat . Ind ., ii., 133 and 425.) In the Concan 
1 to 4 drops of the milky juice are given with treacle or the 
flour of Cicer arietinum as a purge, and the charcoal, which is 
Very light, is used in making pastilles. Dr. G. Y. Hunter 
speaks of the juioe as a good application in neuralgia. In Goa 
it is used for poisoning fish. 

Description. —A shrub or small tree, 15—20 feet, with 
numerous slender branches, smooth, and of a bright-green colour, 
having a few, most minute leaves at the extremities, which soon 
fall off; as the plant grows older, the stalks become stronger, and 
at length woody and of a brown colour. The wood .of old trees 
is white, close-grained and strong ; it produces a good Charcoal 
for gunpowder and other purposes. 

Chemical composition .—See next article. 

EUPHORBIA NERIIFOLIA, Linn u 

Fig.' -DO. Plant. Grasses , ii ., t. 46 ; Rumph. Herb. Amb. iv., 
t . 40. 

Hab. —Deccan Peninsula, Beluchistan, Malay Islands. 
Cultivated elsewhere. The juice and root. 

Vernacular, — Sehund, Thohar (Hind.), Mansa-sij, Pdta-sij 
( Bcnq .), Nevadunga, Mingut (Mar.), Thohar-kantaro (Guz.), 
Ilaik-kalli (Tam.), Aku-jemudu (Tel.), Yale-kalli (Can.) y Elak- 
kalli (Mat,). 

EUPHORBIA ANTIQUORUM, Linn. 

Fig_ Wight 1c., f. 897 ; Rhode, llort. Mai. ii., t. 42. 

Hab._Throughout the hotter parts of India and Ceylon. 

The juice and root. . 

Vernacular. —Tidhara-sehund (Ilind.), Tekiita-sij (Betty.). 
Tiidhdri-nevaduOga, Ntira-seja (Afar.),Shadhurak-kalli (Tnm.), 
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Bomma-jemudu (Tel,), Mudu-mula-kalli (Can.), Katak-kalli 
( Mai.), Tandhari-thohar (Guz,). 

History, Uses, &C. —These two plants are included 
under the Sanskrit names of Snuhi, Sehunda, Vajra, Vajra-tundi, 
Vajra-dantaka, Gandira and Maha-taru, and are supposed to 
ward off lightning strokes, on which account they are sometimes 
cultivated in pots placed on exposed positions in Hindu houses. 
They are sacred to Mans6, the goddess of serpents. In some 
parts of India, in July and August, on Tuesdays and Thurs¬ 
days, the natives approach the trees with offerings of rice, 
milk, and sugar, praying to be delivered from snake-bites. 
They also employ the root mixed with black pepper as a 
medicine for the cure of snake-bites internally and externally. 
Dutt informs us that, in Bengal, on the fifth day after the full 
moon of the month Srawan, E. neriifoUa is planted in the court¬ 
yard of Hindu houses and worshipped. 

In Western India there is a curious custom among the Con- 
eani Brahmins in connection with this plant. At the time of 
the Dewali they cut a portion of the stem, hollow it out, and 
fill it with oil, in which they place a wick. The little lamp 
thus formed is lighted and carried from house to house with 
the object of depositing it unextinguished in the house of 
some friend or acquaintance, saying at the same time, “ A son- 
in-law for you,” that is, wishing them good fortune (Neva- 
dunga). The people of the house pretend not to want it, and 
try to extinguish the light by throwing water at it. These 
lamps are also placed upon little heaps of cowdung and 
worshipped. 

In the Nighantas the plants are described as purgative, pun¬ 
gent, digestive, bitter and heavy, and are said to be useful in 
constipation, flatulent distention, tumours, swellings, abdominal 
enlargements, rheumatism, spleen, leprosy, mania and 
jaundice. 

They abound in an acrid milky juice, which is a popular 
application to warts and other cutaneous affections. The 
native doctors purify arsenious acid by packing it in a hole 
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made in a piece of the stem, closing the hole and exposing 
the stem to tho action of fire until it is charred. The milky 
juice of E. neriifolia is usually administered internally by 
soaking other purgatives and aromatics in it, so that by 
absorption of the juico their purgative properties become 
increased. A similar method is adopted when the juice 
is applied externally,, a tent or issue pea being prepared with 
some finely powdered drug and steeped in it. Ainslie tells us 
that the native practitioners prescribe the juice as a purge and 
deobstruent, in those visceral obstructions and dropsical affec¬ 
tions which are consequent of long-continued intermittent 
fever, the quantity given for a dose being about £ of a pagoda 
weight (20 grs.). Externally, mixed with margosa oil, it is 
applied to limbs which have become contracted from rheuma¬ 
tism. [Mat. Ind, Vol. II., p. 97.) In Bombay the root is mixed 
with country liquor to make it more intoxicating, and the juice 
■ is used to kill faggots in wounds, and is dropped into the ear 
to cure earache, a practice common to many parts of India. 
In the Concan the stem* is roasted in ashes, and the expressed 
juice, with honey and borax, given in small doses to promote 
the expectoration of phlegm ; sometimes the juice of Adulsa 
is added. For asthma, Mudar flowers, Aghada root, and Qokaran 
root are steeped in the juice, powdered and given with honey 
and chebulic rayrobalans. Dose about 4 grains. The author of 
the Makhzan-cl-Adwiya, under tho name of Zakum (Euphorbia), 
describes four Indian species, which are probably E. antiguorum, 
E. neriifolia , E. Nivulia and E m Timcallu The milky juice of 
the first, he says, is mixed with the flour of Cicei' arietinum , 
roasted, and administered in pills as a remedy for gonorrhoea. 
It has a strong purgative action. The juice of the second and 
third species is heated and dropped into the ear for the cure of 
earache ; heated with salt it is given as a remedy in whooping 
cough, asthma, dropsy, leprosy, enlarged spleen, dyspepsia, 
jaundice, flatulence, colic, calculus, tumours, &C. The fourth 
species yields a milky juice, having similar properties. Spren* 
gel identifies E. neriifolia w ith the ^ (Mahr.duneh) of Ibn 
Sina, also called Hab-el-mulnk, a purgative seed of a reddish 
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brown colour and like a vetch.* The author of the jocosely 
remarks that the name should be j r U and says:— 

JI ^ A \if /A j Is ^ f “it is sufficient as a 

purgative without the assistance of any other drug.” Ibn Sina 
describes Mahudaneh as tricoccous and like a large filbert; he 
says, the name of the plant is Shibub. It cannot be E . neriifoUa , 
^rhich has seeds no larger than a grain of mustard. In the 
Piet, of Econ. Prod., published by the Government of India, it is 
stated, on the authority of Dr. J. H. Thornton, that the juice of 
E. antiquorum mixed with burnt borax and common salt is used 
as an application to painful joints and swellings. Dr. Thornton 
says *—“The fresh milky juice is a direct irritant both when 
taken internally and applied externally. Taken in very small 
quantities, it is a drastic purgative.” E. trigona , Haworth, 
the Kattimandu or “knife medicine” of the Telugus, so named 
because it is used for fixing knife blades in their handles, and 
E . Nivulia, Ham., have similar properties. 

Description. — E. nenifolid is a small, fleshy, glabrous tree 
or shrub, branches jointed, cylindric or obscurely 5-angled, with 
short, sharp stipular thorns arising from thick tubercles ; leaves 
deciduous, fleshy, obovate oblong or obovate-acute; involucres in 
small, stout, dichotomous, short-j>eduncled cymes from the 
sinuses, hemispheric; smooth, styles connate high up, undivided, 
cocci compressed, glabrous; the fruit is tricoccous, but so deeply 
divided that it has the appearance of three radiating slender 
follicles. The seed is about the size and shape of a- grain of 
mustard, and of a greyish-brown colour. 

E. antiquoruni is an erect, fleshy, glabrous tree or shrub, 
branches terete or obscurely 3—6 angled, branchlets with 3—5 
thick sinuate wings, and a pair of sharp stipular thorns in the 
sinuses; leaves few and small, from the sides of the wings, 
fleshy, obovate oblong, tip rounded; involucres 3-nate, 
forming short-peduncled cymes in the sinuses, styles free, 
2-lobed, cocci compressed, glabrous. 

E. Nir f 'lia and E. trigona are very similar shrubs. 

* Hab-el-multik is the seed of Croton Tiglium. 
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Chemical composition .—Henke ( Archiv . d, Phann Vol. 224 
(1886), 729—759) has ascertained that the dried juice of Katti- 
mandu (E. Nivdlia) contains 35 per cent, of Euphorbon, 25*40 
per cent, of resin soluble in ether, 13*70 of resin insoluble in 
ether, 1*50 per cent, of caoutchouc, and the other constituents of 
commercial gxlm euphorbium. The dried juice of E. Tirucalli 
was also found to be of a similar nature, and to contain 4 per 
cent, of caoutchouc. Henke examined the juice of sixteen 
species of Euphorbia and ascertained that they all contain 
euphorbon, so that we may fairly suppose it, as well as an acid 
resin, malate of calcium, and caoutchouc, to be a constant 
constituent of the milky juice of all the plants belonging to the 
genus. (See next article.) 

EUPHORBIA RESINIFERA, Berg. 

pig.— Jackson , Account of Morocco , t. 6 ; Berg . et Scht. 34 d, 
/. M— X; Bentle and Trim. 240. 

Hab. _Morocco. The dried juice (Gum Euphorbium). 

Vernacular.— Farbiyun, Afarbiyun, Farfiyun {Ind. Bazars). 

History, Uses, &C. —Euphorbium was known to the 
ancients. Dioscorides and Pliny both describe ils collection on 
Mount Atlas in Africa, and notice its extreme acridity. Accord- 
ing to the latter writer, the drug received its name in honour 
of Euphorbus, Physician to Juba II., King of Mauritania. 
This monarch, who, after a long reign, died about A.D. 18, 
was distinguished for his literary attainments, and was the 
author of several books, which included treatises on opium and 
euphorbium. The latter work was apparontlj extant in the 
time of Pliny. 

Euphorbium is mentioned by numerous other early writers 
on medicine, as Rufus Epbesius, who probably flourished 
during the reign of Trajan, by Galen in the ‘-2nd century, and 
by Yindicianus and Oribasius in the 4th. -Etius and Paulus 
iEgineta, who lived respectively in the 6th and /tb centuries, 
were likewise acquainted with it; and it was also known to the 
III.—SS 
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Arabian school of medicine, in describing the route from 
Aghmat to Fez, El-Bekri of Granada in 1068, mentioned the 
numerous plants of El-Farbii/un growing in the country of the 
Beni Ouareth, a tribe of the Sinhadja. ( Phannacographia .) 
Ibn Sina notices the drug under the name of Farbiyun; Haji 
Zein states that it is called Farbiyun, A farbiyun, Farfiyun 
and Tdkdb, and that the men who collect it have to tie up their 
faces to prevent the dust entering their mouths, as it would 
cause all their teeth to fall out. lie says that as soon as it is 
collected, it is mixed with husked beans to preserve its strength, 
and that when fresh it is of -a yellow colour, translucent, and 
easily soluble in olive oil; when old it turns reddish-yellow, the 
odour is acrid. As regards its medicinal properties, he states 
that it is a useful application in sciatica, palsy, colic, lumbago, 
and removes phlegmatic humors from the joints and limbs; 
internally administered it acts as a purgative of bile and phlegm. 
However used, it should always be diluted with such -substances 
as oil of roses (fatty extract), bdellium, oxtractof liquorice, 
tragacanth or gum arabic; the dose is from one carat to one dang. 
When given internally to women, it causes abortion, but a pessary 
containing one grain of euphorbium causes the mouth of the 
uterus to contract and prevents abortion. Mixed with honey it 
is used in purulent ophthalmia. Three dirhams is a fatal dose, 
causing ulceration of the stomach and intestines; the antidotes 
for it are sour milk, the juice of sour pomegranates, and cam¬ 
phor. 

The author of the Tuhf tt-el-tnumnin gives almost a literal 
translation of what Diosco rides says about euphorbium, and 
reproduces a great part of Haji Zein’s account of it; he men¬ 
tions its use as a snuff, when diluted with beet juice, in certain 
affections of the brain, as a dusting powder to remove proud flesh, 
and as an enema in obstructed mouses. In modern medicine, 
euphorbium is never given internally, but it is still sometimes 
employed as an errhine, after having been largely diluted with 
some inert powder, in amaurosis, deafness, and other chronio 
brain diseases. Its use as a counter*- rritant is now almost 
entirely confined to veterinary practice. f 
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Description* —The drug consists of irregular pieces, 
seldom more than an inch across and mostly smaller, of a dull 
yellow or brown waxy-looking substance, among which por¬ 
tions of the angular spiny stem of the plant may be met with. 
The substance is briirie and translucent, and has a somewhat 
aromatic odour; it is extremely acrid, and the dust is 
powerfully irritant if inhaled. 

Chemical composition . —An analysis of selected fragments free 
from extraneous matter by Fluckiger (Vierteljahresschrift fur 
prakt . Phann ., xvii. (1868), 82—102) shows the composition of 


the drug to be as follows : — 

Amorphous resin, C l0 II ,6 0 2 . 38 

Euphorbon, C i3 H* 2 0 . 22 

Mucilage . 18 

Malatcs, chiefly of calcium and sodium. 12 

Mineral compounds . 10 


100 

The amorphous resin is readily soluble in cold 70 per cent, 
alcohol. The solution has no acid reaction, but an extremely 
burning acrid taste, By evaporating the resin with alcoholic 
potash, and neutralizing the residue with a dilute acid, a brown 
amorphous substance, the hnphorhio Aral of Buchheim, is 
precipitated. It is devoid of acridity, but has a bitterish taste. 
From the drug, deprived of the amorphous resin ether or petro¬ 
leum takes up the Euphorbon , which may be obtained in colour¬ 
less, although not very distinct, crystals, which are at first not 
free from acrid taste, but by repeated crystallizations, and finally 
boiling in a weak solution of permanganate of potash, may 
be so far purified as to be entirely tasteless. Euphoibon is 
insoluble in water; it requires about 60 parts of 80 per cent, 
alcohol for solution at ordinary temperatures. In boiling 
alcohol it is freely soluble, also in ether, benzole, amylic alcohol, 
chloroform, acetone or glacial acetic acid. 

Euphorbon melts rt 113 to 116° C. without emitting any 
odour* By dry distinction a brownish oily liquid is obtained, 
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which requires further examination. If euphorbon dissolved 
in alcohol is allowed to form a thin film in a porcelain capsule, 
and is then moistened with,a little concentrated sulphuric acid, 
a fine violet hue is produced in contact with strong nitric acid 
slowly added by means of a glass rod. The same reaction is 
displayed by lactucerin, to which in its general characters 
euphorbon is closely allied. If a few drops of an alcoholic 
solution of euphorbon are allowed to dry on a piece of filtering 
paper, and then touched with a drop of nitric acid, a blue colour 
will be developed. 

Pure euphorbon, according to Henke, melts at 67° to 68°; 
its composition was found to be C ao H ao O. Its rotatory power 
dissolved in chloroform was [«]d= -f 15-°88. Hesse assigns to 
euphorbon the formula C l TI a *0. 

The mucilage of euphorbium is precipitated by neutral 
acetate of lead, as well as silicate or borate of sodium, it there¬ 
fore does not agree with gum arabic. 

If an aqueous extract of euphorbium is mixed with spirit 
of wine, and the liquid evaporated, the residual matter assumes 
a somewhat crystalline appearance, and exhibits the reactions 
of Malic Acid . Subjected to dry distillation, white scales and 
acicular crystals of Maleic and Fumarie acid#, produced by the 
decomposition of the malic acid, are sublimed into the neck of 
the retort. ( Pharmacographia , 2nd Ed., p. 560.) 

Toxicology .—Euphorbium causes the eyes to weep and grow 
red, the nose to run with watery and even bloody mucus, 
and saliva to flow abundantly from the mouth. To prevent 
these effects, says Pereira, some drug-grinders employ 
masks with glass-eyes, others apply a wet sponge to tho 
nose and face, while others cover the face with crape. 
Individuals who have been exposed for some time to the 
influence of this dust suffer with headache, giddiness, and 
ultimately become delirious. I was informed, he adds, of 
an Irish labourer who was made temporarily insane by it, and 
who, during the fit, insisted on saying‘his prayers at the tail of 
the mill-horse. In a case which fell under bis notice a man 
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grew suddently delirious, and presently became insensible and 
fell in a fit. His face was red and swollen, his .pulse frequent 
and full, and his skin very hot. On being bled, his conscious- 
ness returned and he complained of great headache. 

Under Euphorbiacem, Norman Chevers, quoting Dr. H. 
Cleghorn of Madras, says:—“ There are several species of 
Euphorbia, as the E. uenifolia , antiquorum , acaulis , and others 
which abound in a milky juice. This produces a blister when 
rubbed on the integuments, and serious inflammation if dropped 
into the eye. Several cases have happened within my 
knowledge, where the sight lias been endangered from this 
cause.”' (Indian Med . Jurisprudence.) 

Other species of Euphorbia found in India, and occasionally 
used medicinally, are E. helioscopia, Linn., the Sun Spurge, 
a native of Afghanistan and the Punjab, E. hypericifolia, 
Linn., and E. Royleana, Born., a native of the outer 
Himalaya. 

E . helioscopia is used as a hydragogue cathartic, and the 
juice is applied to remove warts. Dr. Baudry (Bull, Med. du 
Novd , 1887) has reported a case of severe ulceration resulting 
from the application of a poultice of the bruised plant. 

E. hypericifolia has not unfrequently been mistaken for 
E. pilulifera, but may be distinguished readily by its not having 
the hairy stem of the latter plant. In Reunion it is used as an 
astringent in dysentery under the name of Herhe Jean-Robwl. 

PHYLLANTHUS EMBLICA, him. 

Fig.— Brand . For. FI., t . 52 ; Bedd . FI. Bylv., t. 258 ; 
A. Juss. Tent. Euphorb., t. 5,/. 15; Rheedc, Hort. Mai. i., t. 38. 
Emblic myrobalan ( Eng .), Emblic officinal ( Fr .). 

Hab._Throughout tropical India. The fruit, bark, and 

flowers. 

Vernacular. —Anvula (Hind.), Amlaki (J Seng.), Avala, Aval- 
kathi (Mar.), Nelli-kai, Toppi (Tam.), Nelli-kaya, Usirike-kaya 
(Tel.), Nelli-kaya (Mai.), Nelli-kayi (Can.), Ambala (<?«*.). 
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History, Uses, &C. —The fruit of this tree is the 
Dhatriphala, Amritaphala, Amalaka or Sriphala of the 
Nighantas, and is described as having all the properties of the 
chebulic myrobalan. It is used both fresh and dried; in the 
former condition it is considered to be refrigerant, diuretic and 
laxative ; in the latter, astringent. It is pickled by the natives, 
and, on account of a peculiar flavour which it imparts, some of 
the forest tribes eat it before drinking water. A sherbet of 
the fruit, sweetened with sugar or honey, is a favourite cooling 
drink for sick people ; it is said to be diuretic. A country-side 
prescription for biliousness in the Concan is A rata, 4 massas, 
to be soaked all night in water, and in the morning to 
be pounded and mixed with a quarter seer of milk and 
flavoured with sugar and cumin. Emblic myrobalans are an 
ingredient in many compound preparations described in 
Sanskrit works. A selection of those prescriptions will be 
found in Dutt’s Hindu Materia Medica; the following, translated 
from Chakradatta, may be taken as an example:— 

“ Dhdtri lauha . —Take of powdered Emblic myrobalans 64 
tolas, prepared iron 32 tolas, liquorice powder 16 tolds, mix 
them together, and soak in the juice of Tinospora cordifolia 
spven times successively. This preparation is given in jaundice, 
anaemia and dyspepsia, in doses of from 20 to 40 grains.” 

Mahometan physicians esteem this myrobalan equally with 
the Hindus; they describe it as astringent, refrigerant, cardia- 
cal, and a purifier of the humors of the body. It is much 
prescribed by them in fluxes, and is also applied externally on 
account of its cooling and astringent properties The Arabic 
name is Amlaj, and the Persian Amala. Ainslie states that 
the flowers, whibh have an odour resembling that of lemon peel, 
are supposed by the Vytians to have virtues of a cooling and 
aperient nature, and arc prescribed in conjunction with other 
articles in the form of an electuary. (Mat. Ind ., ii., p. 244.) 
In the Pharmacopeia of India it is stated, upon the authority 
of Dr. 2E. Ross, that the root by decoction and evaporation 
yields an astringent extract equal to catechu, both for medicinal 
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purposes and in the arts; the chips of the wood or small 
branches thrown into impure or muddy water, according to the 
same authority, cleaf it effectually. In the Concan the juice of 
the fresh bark, with honey and turmeric, is given in gonorrhoea. 

Description. — Fresh Emblic myrobalans are globular, 
fleshy, smooth, six-striated, of a yellowish-green colour, and 
sometimes as large as a walnut; they contain an obovate obtusely 
triangular, 3-celled nut, each cell of which contains two triangu¬ 
lar seeds. The taste of the pulp is acid, astringent, and some¬ 
what acrid. The dried fruit is the size of a cob nut, sub- 
hexagonal, wrinkled, of a grey-black colour if it has been 
collected when immature, but yellowish-brown if mature; the 
latter upon pressure breaks up into six parts, each of which 
consists of a section of the pulp and nut, and contains one 
triangular brown seed. 

Chemical composition .—The pulpy portion of the fruit dried 
at 100°C., and freed from the nuts, had the following composi¬ 


tion :— 

Ether extract (gallic acid, &c.) . 11*32 

Alcoholic „ (tannin, sugar, &c.) . 36*10 

Aqueous ,, (gum, &c.). 13*75 

Soda „ (albumen, &c.) .13*08 

Crude cellulose. 17*80 

Mineral matter. 4*12 

Moisture and loss . 3*83 


100*00 


The acidity of the fruit was found to be equal to 9*6 per 
cent., calculated as acetic acid* The amount of tannic acid, 
estimated with acetete of lead solution, was 35 per cent., and 10 
per cent, of glucose was estimated by means of Folding's solu¬ 
tion on an infusion of the pulp after the removal of the tannin. 

Lowe considers this tannin to be identical with the ellago- 
tannic acid of Divi-divi. 
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Commerce. —Two kinds of Avala are found in commerce, 
one entire, and the other cut up, and the nut removed. The 
fruit is collected in many parts of India. Value, about Rs. 32 
per candy of 7 cwts. 

PHYLLANTHUS RETICULATUS, Pair. 

Fig.— A. Jttss. Tent . Euphorb. 19, t . 4, /. 1; Wight 1c 
t . 1899; Bunn . Thcs. Zeyl. , t. 88. 

Hab.—Throughout tropical India. The leaves and bark. 

Vernacular .—Pdnjoli ( Hind .), Pulaguda [Tel), Pdlavayr 
(Taw.), Pankuslii (Beng.), Pavana, Piivuna (Mar.), Kamohi 
(Sind.), Datwan ( Guz .), Katu-niruri (J/a/.). 

History, Uses, &C.—Ainslie (Mat. Ind. f ii., 223) gives 
Krishna-kamboji as the Sanskrit name of this plant. Kamboja, 
“ coming from Kamboj,” is applied in that language to several 
plants, but none of them have been identified with P. rcticulatus, 
nor does it appear to be mentioned in the Nighantas under any 
other name. The leaves and bark are used as a diuretic and 
cooling medicine and as an alterative. Ainslie says :—“ This 
bark, as it appears in the Indian bazars, is commonly in 
pieces about a foot long, and as thick as the wrist, of a 
dark colour outside, and of a faint sweetish taste; it is 
considered as alterative and attenuant, and is prescribed in 
decoction, in the quantity of 4 ounces or more twice daily.” In 
the Concan the juice of the leaves is made into a pill with cam¬ 
phor and cubebs, and dissolved in the mouth as a remedy for bleed¬ 
ing from the gums ; it is also, along with the juice of other 
alterative plants, reduced to 9 thin extract, and made into a 
pill with aromatios, This pill is given twice a day, rubbed down 
in milk, as an alterative in heat of blood. 

Description.—Shrubby, climbing, primary branches 
twiggy; young shoots pubescent; floriferous branchlets angular; 
leaves oval-obtuse, bifarious; flowers axillary, aggregated, 
several males and usually one female ; male flowers purplish; 
berries size of a pea, dark-purple. This plant is common near 
water, and extends to Sind, where it is found in the forests of 
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great size, climbing to the tops of the highest trees. (Bomb. 
Flora.) The flowers havo a peculiar and disagreeable smell. 
The bark is dark-brown externally, and thickly studded with 
little elliptic warty rings; beneath the suber is a deposit of 
chlorophyll, but the substance of the bark is of a dull-red 
colour. Taste sweet and astringent. Microscopically there is 
little to remark beyond masses of deep purple pigmentary 
matter and groups of large stone cells. 

Chemical composition .—Tho leaves contained a tannic acid 
similar to that separated from other species of this genus, 
but no alkaloid. A crystalline principle soluble in ether was 
removed from tho aqueous* solution of the alcoholic extract; it 
gave a yellowish-brown colour with sulphuric acid, a brown 
colour with Frdhde’s reagent, and a yellow solution with alkalies. 
The powdered air-dried leaves afforded 7*83 per cent, of ash, 
and when mixed with water became very-mucilaginous, and it 
was very difficult to filter this mixture through $aper. 

Phyllanthus tnadraspatensis, Linn ., Wight ^ Ic., 
1895, /. 3, yields the Kanooha seed of the bazars. The seeds are 
polished, triangular, of a grey colour, prettily marked with 
delicate dark-brown lines like basket-work; length T \j of an 
inch; breadth somewhat less; one side is arched, the other 
presents two sloping surfaces united to form a longitudinal 
ridge, at the pointed end is a small scar marking the attachment 
to the ovary; the testa is hard and brittle.* When soaked 
in water they immediately become thickly coated with a semi¬ 
opaque mucilage; $he kernel is oily and has a sweet nutty taste; 
the seeds aru and tnedioinalljr on account of the mucilage 
which they afford* 

PHYLLANTHUS NlRtfRI, 'Linn. 

Fig.— Wight Ic* i t®4; Rhode, Hort. Mai. t. 15. 

PHYLLANTttUS URINARIA, Linn. 

Fig.— Wight Ic., t. 1895,/. 4 Rhtcdc, Hort. Mo!. x., t. 10 

Hab. _Throughout India. The herbs. 

II I.-84 
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Vernacular. —Bliumi-a’nyala ( Hind Bhui-a ml a (Bong.), 
Bhui-aVala (Mar.), Kizkkay-nelli (Tam.), Nelli-usirika (Teh), 
Kizha-nelli (Mah), Kiranelli-gida (Can.), 33hui-amali (Gus.). 
P. urinaria is distinguished by the addition of the adjective red 
to the above names. 

History, Uses, &c .—These plants are common weeds 
which appear in the cold season. They are palled in Sanskrit 
Tamra-valli (P. urinaria) and Bhumy-amali (P. Niruri ), and 
bear among other synonyms those of Tamalika, Bhu-dhdtri, and 
Baliu-pattra, ‘‘having many leaves.” Ilindu physicians.consi¬ 
der them to he deobstruent, diuretic, astringent and cooling, and 
prescribe the dried plant in powder or decoction in jaundice. 
The dose of the powder is about a teaspoonful. Mir Muham¬ 
mad Husain in the Makhzan states that the milky juice is 
a good application to offensive sores, and that a poultico 
of the leaves with salt cures scabby affections of the skin; 
without salt it may be applied to bruises, &c. From Ainsliewo 
learn that these two plants are the Herba moeroris alba and rubra 
of Bumphius, and that an infusion of the leaves of JP. Niruri 
with fenugreek seed is considered a valuable remedy in chronic 
dysentery, also that the leaves are a good stomachic bitter. In 
Bombay P. Niruri is used as a diuretic in gonorrhoea and acidity 
of the urine. The dose is 2 tolas of the juice with 2 tolds of 
ghf twice a-day. The root rubbed down with; rice-water is 
given in the Oonean as a remedy for menorrhagia. 

Dr. A. J. Amadeo states that the plant is known as Terba 
de quininic at Porto-Bico, and is used in decoction in* inter¬ 
mittent - fevers; he thinks favourably of it, and uses a tincture 
in 2-drachm doses; it acts as a gentle purgative, and is 
especially useful when the liver and spleen are infarcted. It 
is diuretic. 

Description* —P. Niruri: Annual, erect-branched; 
branches herbaceous, ascending; florifeross branchlets fili¬ 
form ; leaves elliptic, mucronate, entire, glabrous; male and 
female flowers in separate axils, male on the lower ones; 
dehiscence of anthers transverse; glands in the female bifid 
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and cfrifid; capsule globose; two smooth seeds in each cell; 
seeds triangular. 

P. urinaria: Root generally annual, though in some soils 
biennial and even perennial. Stem erect, striated, of a pale 
reddish colour; branches several, ascending, striated from 
the insertions of the stipules ; leaves scattered, spreading, 
pinnate, from one to two inches long, flower-bearing ; leaflets 
alternate, linear oblong, entire, smooth, f of an inch long, and 
i broad; petioles compressed, somewhat triangular ; stipules of 
the petioles 3-fold, acute, membranaceous, those of the leaflets 
two, lateral; male flowers, exterior leaflets axillary, 2 to 3, 
subeessila; calyx, nectary and stamens as in P. Niruri ; female 
flowers, lower leaflet axillary, solitary, sessile ; calyx and nec¬ 
tary as in the male; capsules scabrous, 3-celled, 6-valved; 
seeds, two in each cell, transversely striated on the outside. It 
is immediately distinguished from P. Niruri by its sessile 
flowers and scabrous capsules. ( Roxb .) 

Chemical composition .—The alcoholic extract from the whole 
plant was mixed with water acidulated with sulphuric acid, 
and agitated first with petroleum ether, then with ether, and 
finally rendered alkaline and reagitated with ether. 

The petroleum ether extract was dark-coloured, and soft, 
with a tea-like odour, and extremely and persistently bitter. 
It was mixed with 3 per cent, caustic soda solution and reagi¬ 
tated with petroleum ether, which removed the bitter principle 
contaminated with traces of oil and colouring matter. This 
extract gave the euphorbon colour reaction when treated with 
sulphuric and nitric acids. For the bitter neutral principle, 
we propose the name of pseudoehiratin . 

The acid ether extract contained green colouring matter, and 
was partly soluble in water with acid reaction, the solution 
giving a dirty bluish-green coloration with ferric chloride, 
slightly precipitatiug gelatine, but affording no reaction with 
cyanide of potassium. 

The alkaline ether extract contained an alkaloidal principle, 
which, after purification, was obtained in white feathery crystals 
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without any special taste. With Frohde’s reagent it gave a 
light yellowish-red coloration, changing to blue on heating; 
with concentrated nitric acid, yellowish. No reaction with 
dichromate of potassium and sulphuric acid. 

BRIDELIA RETUSA, Spremj. 

Fig. — Eaill. Etudes Gen. Euphoria t.25, f. 25—34; Bedd. 
FI. JSylv., t. 260 ; Eheede, Sort. Mai. it., t. 16. 

Hab.—Throughout the hotter parts of India. The bark. 

Vernacular. —Khdja, Kharaka, Lamkana (llind.) t Mullu- 
vengai (Tam.), Dudhi-maddi, Kora-maddi (Tel.), A’sdna, 
Phattar-phoda, Paldhasan, Kdntehasan, Hasdni (Mar.), A’sina, 
Gurige (Can.). 

History, Uses, &C. —The astringent properties of the 
bark of this tree appear to be well known throughout India, as 
it is in general use for tanning leather. The wood is also much 
used, on account of its durability under water, for making 
well-curbs. In Western? India the bark has a reputation as a 
lithontriptic, and is in general use as an astringent medicine. 
The troe is with or without thorns, according to situation and 
soil; the natives of Western India consider the thornless tree 
to be a distinct species, and call it Palehasan, whilst the 
thorn-bearing tree is known to them as Kantefiasan. When 
wounded, the bark exudes a blood-red juice, which stains the 
hands, and is very astringent. 

Description; —The dry bark is externally of a light- 
brown colour, and has little fungous protuberances of deadsuber; 
internally it is snxopth and fibrous, of a cinnamon colour; taste 
purely astringent. If soaked in water it gives out much 
mucilage. The fibrous portion of the bark is very tough $nd 
strong. Sections placed under the microscope show the outer 
portion to be made up of thin-celled reddish parenchyma; in 
the inner portion there is much woody fibre and numerous 
vessels, the external surface of which is encrusted with large 
crystals arranged in regular columns 
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Chmiehl composition. —The bark afforded 41*7 per cent, oi 
water extract, containing 39*9 parts of tannic acid. The 
tannio. acid gave a greyish-green precipitate with plumbic 
acetate, and a blue-black colour with ferric chloride. The air- 
dried bark left 7*35 per cent, of ash on incineration. Although 
this is one of the most astringent barks in India, it does not 
appear to be known to, or. used by, Europeans in the arts. 

CLBISTANTHUS COLLU*US. aenth. 

Vig. — Beddotne, Foresters * Man., 203, t. 23, /. 5 ; Roxb. Cor. 
PI ii. 9 37, t. 169. Syns.: Lcbidieropsis orbicularis , Mull-Arg., 
Cluytia collina , Rox,b. 

Hab.r-Dry hills, in various parts of India, from Simla to 
Behar. Deccan Peninsula. 

Vernacular .—Oduvan, Woodacha, Nachuta ( Tam .), Kedishe 
Kodaaigina, Bodadaraga (Can.). 

History, Uses t &C. —Under the name of Andrachne 
Cadishaw 9 Ainslie describes the poisonous properties of the nut 
of this tree, called Wodoowunghai. He says:—“ About one 
pagoda weight, pounded, the Tamools believe to be sufficient 
to kill a. man; the leaves and roots of the plant are also 
Considered poisonous; the first, which no animal will touch, 
is, in conjunction with Kadukai (chebulie myrobalans), supposed 
to be a. good .application to foul ulcers. (Mat. Ind. 9 ii., 487.) 
Roxburgh remarks: a The bark or outer crust of the capsule is 
reported to be exceedingly poisonous.” (FI* Ind., iii., 733.) 

Description. —Capsule 8 of an inch in diameter, sessile, 
woody, rounded-3-gonous, top not lobed, dark-brown, shining 
and wrinkled when dry. Seeds £ of an inch in diameter, 
globose, chestnut-brown; albumen scanty. 

Chemical composition. —The active principle of the plant does 
not appear to be an alkaloid, but, though its chemical nature has 
not yet been fully investigated, Mr. Newman, Assist. Chemical 
Examiner, Madras, has discovered that it gives a purple 
reaction with sulphuri&aoid, which disappears on oxidising with 
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alkaline dichromate, and with nitric acid a bine colour changing 
to green; these tests serve to identify it with some degree of 
probability. An extract of the leaves and fruit acts as a 
violent gastro-intestinal irritant. ( Report , Madras Clim. 
Examiner , 1885.) 

Toxicology .—The Madras Chemical Examiner reported in 1885 
that the poison had been found in two cases from South Arcot. 
“ In one case a man being detected in an intrigue with his 
mother-in-law, her relations threatened to excommunicate her; 
whereupon both are supposed to have taken this poison and to 
have died very soon—from half an hour to an hour—after taking 
it. Both vomited. In the second case vomiting and purging 
were followed by recovery.” In 1886 the same Ch emic al 
Examiner reported that the expressed juice of certain leaves 
(of Oduvan ), the residue of which was sent for examination 
mixed with common salt, was supposed to have been taken by 
a man to cure itch. He suffered from vomiting and died in a 
few hours. In 1887 Oduvan was found, in a case from South 
Canara, in the stomach of a woman who poisoned herself when 
her husband was dying. She was suddenly seized with 
vomiting and died rapidly. In 1889 a woman was suspected 
of attempting suicide by poison; the leaves found in her 
possession were identified as those of this plant. In 1890 a 
pregnant woman died with symptoms of gastro-intestinal 
irritation, after taking an abortifacient; from her stomach was 
extracted a non-alkaloidal poison which gave reactions similar to 
those obtained from the extract of this plant. 

The bark of Flueggia Leucopyrus, Willd., Wight Ic. f 
1. 1875, a shrub of the Punjab Plain, the Deccan Peninsula, and 
Ceylon, is used both in Madras and Bombay as a fish-poison. 
The sweet, white berries do net appear to have any injurious 
properties, as they are eaten by children, who call them Madh 
(honey). The juice of the leaves is used to destroy worms in 
sores. 

Chemical composition. —The bark contains 10 per cent, of a 
tannic acid, giving a violet-black colour with ferric chloride. 
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and the mixture becomes red on the addition of ammonia. An 
alkaloid is also present, giving a purplish-red colour, afterwards 
turning to green, with Frolide’s reagent, and a violet colour 
with strong sulphuric acid and permanganate of potassium. 
The alkaloid is soluble in excess of alkalies. The infusion was 
somewhat frothy, but no sapogenin could be isolated from it 
after boiling with acid 

The bark of Flueggia microcarpa, Blttmo, Wight Ic ., 
L 1994, supplied by Mr. Hollingsworth as oho of the South 
Indian fish-poisons, was in thin papery light-brown strips, and 
the powder had no odour and very little taste. Air-dried, it 
afforded 11*4 per cent, of mineral matter, and contained 8*9 per 
cent, of a tannin, giving a blue-black colour with ferric salts. 
The aqueous solution of the alcoholic extract furnished an 
alkaloidal principle similar in its reactions to that obtained 
from the bark of F. Lcucopyrus. 

Breynia rhamnoides, Mull-ArgWight. Ic. y 1. 1898, is 
a shrub or small tree of tropical India. According to Ainslie, it 
was brought to Dr. F. Hamilton, while in Behar, as a medicine 
of some note; the dried leaves are smoked like tobacco, in cases 
in which the uvula and tonsils are swelled. The bark is 
astringent. 

Description. —Shrubby; young shoots angular; leaves 
alternate, short-petioled, spreading, broad-oval; exterior ones 
larjgest, below whitish, entire, half to three-quarters'* of an inch 
long; male flowers racemed from the lower axils ; female 
flowers in the upper axils, solitary, short-peduncled, drooping; 
capsule size of a pea. 

The nuts of Putranjiva Roxburghii, Wall, in Sanskrit 
Putra-jiva or Putram-jiva, “that which makes the child live,” 
are hung round the necks of children to keep them in good 
health. They are mentioned in the Nighantas as being also 
Garbha-kara, " productive of impregnation,” and medicinal pro¬ 
perties are attributed to them. The hard wrinkled nuts are 
generally worn only as a charm, but are sometimes given inter¬ 
nally in colds on account of their supposed heating properties; 
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they are called Jlvapota in Hindi, Kurupale in Tamil, Kabra- 
juvi in Telugu, Fongalam in Maliyali, and Jivanputra in 
Marathi. 

JATROPHA GLANDULIFERA, Rpxb. 

Hab. —Deccan Peninsula, Bengal, Northern (Jircars, and 
sparingly elsewhere. The juice, root, and oil. 

Vernacular.— Underhib^ Rdn-erandi, Tadki-crandi (Mar.), 
L61-bherenda (Hind., Beng.), U’dalai (Tam.), Nela-amudamu 
(Tel.). 

History, Uses, &C. —This plant appears to have been 
introduced into India, but it is not known from whence. 
Graham, in his Catalogue of Bombay Tlants, published in 1839, 
says that in his time it was only to bo found at Pundcrpore 
in the Deccan (a place mtRsh frequented by pilgrims, who 
come to visit the temple of Vitkoba). Thero is a fabulous 
legend that it suddenly made its appearance at this place. 
The following is the story, for which we are indebted to 
Dr. Shantaram V. Kuntak of Punderpore :—“ A certain 
cultivator was sowing his field on the lOfcli day of Ashadh, 
during the Ashlidhi fair ; whilst thus Engaged he was 
accosted by numbers of pilgrims who were passing by 
his field, on their way out of the town, to meet the 
palanquins of Dnyanoba, Namdoo and Tukaram, which are 
brought to Punderpore at this season from Paithan, Alandi, and 
Dehu. All the pilgrims asked him what he was sowing, until 
the man got tired of answering their questions; in a short time 
another pilgrim came up and asked the same question,—the 
man, vexed beyond endurance, answered that he was sowing wtr 
(membrum virile). It is said that thft last pilgrim was the 
god Vithoba in disguise, who was going to meet the palanquins 
of his devotees, and that, annoyed at the cultivator’s answer, he 
cursed him, saying, * As you soW, so may you reap.’ So when 
harvest time came, instead of the usual crop, the whole field was 
covered with this short thick-stemmed plant/’ Until within 
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the last tew years the field was called after the strange crop 
which it bore. It is now cultivated by a Mahometan, and 
produces a regular crop, but the Jatropha has not bec^i entirely 
extirpated. Since Graham’s time the plant has spread rapidly, 
and may be Aeen on wasto ground in most parts of the island 
of Bombay, probably introduced along with the Castor seed of 
commerce. An oil is prepared from the seeds by roasting 
them in a perforated earthen vessel, fitted upon another vessel, 
into which, whei the whole apparatus is heated in a pit filled 
with burning cowdung fuel, the oil drops. This oil is valued 
as an application to chronic ulcerations, sinuses, ringworm, &c. 
The root brayed with water is given to children suffering from 
abdominal enlargement; it purges, and is said to reduce 
glandular swellings. The juice of the plant is used in various 
parts of India as an esoharotic to remove films from the eyes; 
it is greenish and viscid. The expressed oil .of the seedd is 
yellow, has a specific gravity of 0'963, and solidifies at 6°C. 
(J. Lepine, Jour. Phar. [3], xl., 16.) 

Descriptidn. —A small shrub, remarkable for the shin¬ 
ing reddish-brown colour of its young foliage. The leaves are 
palmate, 3 to 5-cleft, panicles terminal, short, few-flowered; 
flowers small and red. The young branches and petioles of 
the leaves are thickly studdod with sticky red glandular hairs. 
The capsules are 3-colled and 3-seeded, with an outer adherent 
fleshy epicarp, which dries up as the fruit ripens; when 
this takes place, the three triangular woody cells of. which it 
is composed divide into six pieces suddenly with a sharp rpport, 
and the seeds are projected !;o a considerable distance; it is, 
therefore, necessary to gather the fruit before it is quite 
ripe and dry in a covered place. The seeds, including the 
strophiole, are three-tenths of an inch long and two-tenths 
broad; they arc of a grey colour with two brown stripes on 
the dorsum, which is convex, the underside has two flat 
surfaces, divided by a central ridge. The kernel is without 
smell, and very oily ; it has a sweet, nutty taste 

Chemical composition .—*See Jatropha Curcas. 

ill,—35 
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Jatropha nana, Dalzell, Kirkundi (Mar.), is a rare 
plant, found in waste, stony places near Poona. The juice 
is employed as a counter-irritant in the same manner as 
that of J. glandulifera . 

Description. —A shrub 1 to 1 £ foot high, nil smooth; root 
tuberous, woody groot-bark thick and full of milky juice; stem 
round, smooth, very little branched; branches erect; leaves 
large for the size of the plant, sessile or shortly petioled, 
broadly ovate, entire or trilobate ; lobes obtuse, central much the 
largest, 4 to 6 inchcr, long and broad, palti beneath, 3-nerved, 
flowers panicled, terminal, few, 3 to 5 on each division : 
stipules minute; flower solitary, pedicelled, subtended by a 
subulate bract half its length ; calyx leaves six, small, subulate; 
fruit obovoid, flattened at the top, slightly six-sulcated, as 
large as a nut. (Dalzell.) 

JATROPHA CURCAS, Linn. 

Fig. — Jacq. Hort. Vind. iii., t. 63 ; A. Jim. Tent. Eupliorb ., 
t. 11, p. 34 A. Physic Nut (Eng.), Medicinier (Fr.). 

Hab. —Throughout India and Ceylon, naturalized 

Vernaculm\^BdghT*n&, Bdgh-bherenda ( Hind ., Bong .), 
Moghli-erandi, Jepal fflar.), Galamark (Goa), Kdttamanakku 
{Tam.), P&pdlam \Tel.) } Kdtta-vanakka {Mai.), Bettada-haralu 
(Can.), Jangli-afrandi (Guz.). 

History, Uses, &C. —This tree, introduced from 
America, is called by recent Sanskrit writers Kanana-eranda. 
Its seeds are sometimes used as a purgative and alterative by 
the Hindu physicians, but on account of their uncertain action 
they are not milch esteemed. The oil is reckoned a valuable 
external application to itch, herpes, chronic rheumatism, and 
sores or wounds. Defccourtil^ states that the blacks of Rio 
Nunez saponify the oil with the ashes of tho Papaya, and use 
the preparation to heal the wounds caused by circumcision. 

The leaves are applied as a rubefacient and discutient, and a 
deooction of them is said to excite the secretion of milk in 
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women. Tho viscid juice wliicli flows from the stem upon 
incision is painted over cuts and wounds to check bleeding and 
promote healing ; this it does by forming a thin film when dry 
like that produced by collodion. The author of the Mahhzan 
also notices this use of the juice, and calls the plant Bughmulrlt. 
Mr.yFdoy Chund Dutt notices the hremostatic properties of the 
juice, and Dr. Evers has injected a drachm of it into a varicose 
aneurism. lie says :— “ Tho result was astonishing ; in twenty 
minutes time the pulsation was so faint that no non-professional 
person could have detected it; and by evening all pulsation 
had ceased, and a good firm clot had been produced. No ill- 
effects resulted from the injection.” J. Curcas is said to have 
been introduced from Brazil by the Portuguese; it is now quite 
naturalized in many parts of India, and is a common hedge- 
plant in the Concans. The oil is used for burning. The juice, 
when dried in the sun, forms a bright reddish-brown, brittle 
substance like shell-lac, which may yet be put to some useful 
technical purpose. In Goa the root-bark is applied externally 
in rheumatism. In the Concan it is rubbed with a little 
asafoctida and given with buttermilk in dyspepsia and diarrhoea. 
The fresh stems arc used as a tooth brush to stop bleeding 
from tho gums. Roxburgh notices that the leaves warmed 
and rubbed with Castor oil are used by the natives as a 
suppurative. 

Jatropha oil was formerly employed as a purgative by Euro¬ 
pean physicians, under the names of Oleum Ricini majoris and 
Oleum infernale . At the present time it is much used for burn¬ 
ing and for soap-making; also for adulterating olive oil, and 
seemingly for making Turkey-red oil. {F. M. Horn, Zctf . Anal. 
Chcm ., xxvii., 163—165. 

Description. —The young roots are soft, fleshy, and taper¬ 
ing, with a whity-brown scaly epidermis, and a few thin rootlets, 
bark yellowish-white internally, with a peculiar perfume like 
tuberose when freshly removed: wood white and very soft. On 
section the bark is seen to contain oil globules and very numer¬ 
ous conglomerate raphides; the vascular system is full of a 
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yellowish viscid secretion; the wood is loaded with starch. 
The taste of the bark is acrid. 

The fruit is ovoid, 6-striated, tricoccous and fleshy; when ripe 
it is of a pale greenish-yellow; as it gradually dries up it 
becomes blaok and partially dehiscent. There is one seed in 
feach cell. The seeds (Pignons d'Inde) are of the same shape as 
Castor seeds, | of an inch long and rather less than half an 
inch broad; the dorsal surface is arched a^daNmarked by a'hardly 
perceptible ridge about the middle; the ventral surface, has a 
well-marked ridge. At one end of the seed is a white scar. 
The testa is of a dull black and irregularly fissured all over, 
the fissures are yellowish. The kernel ie enclosed in a thin, 
white membranous covering like that of the Castor seed. 

The cotyledons are foliaceous, the radicle short and thick, the 
albumen copious and oily. 

Chemical composition .—The kernels of the seeds of J. Cttrcas 
were found by ArnaudonandUbaldini(A^jop^ Jahrcsber ., 1858) 
to contain 7*2 per cent, water, 37 # 5 oil, 55’3 sugar, starch, 
albumin, casein, and inorganic matters. The kernels yielded 
4 % 8 per cent, ash, and 4*2 per cent, nitrogen; the kernels and 
husks together 6 per cent, ash, and 2-9 per cent, nitrogen. The 
oil yielded by saponification, glycerine and an acid, whith, os 
well as the COisaponified oil, produced caprylic alcohol by 
distillation with hydrate of potassium. Bouis had previously 
separated from it a liquid and solid fatty acid, and named the 
latter Isoacctic Acify C I5 H 30 O 2 . Cadet do Gassicourt (1824) 
found in the seeds an acrid resin. 

F. M. Horn (Zcit.Anal, Chem. } xxvii., 163—165) states that 
the oil begins to crystallize at 9°, and is completely solid at 
0°, at 15° its sp. gr. is 0 9192. It differs from Castor oil in 
its very sjparing solubility in alcohol. It appears to saponify 
readily in the cold, but in reality forms only acid soaps; 
for complete saponification heat is required and solid potash 
acts better than solution. 

The fluid oleic acid obtained by Bouis may doubtless be 
regarded as ricinoleic acid. 
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According to Dr. H. Stillmark, the seeds contain Ricin, the 
poisonous principle of Castor seeds (see Ricinus). 

Toxicology .—Christison ( Poisons , p. 591) found from 12 tc 
15 drop? to have generally the same effect as an ounce of Castoi 
oil. Stilld and Maisch remark that it is more like Croton oil 
in its action. The acrid emetic principle resides chiefly in the 
embryo. It is stated that if the embryo is .wholly removed, 
four or five of the' seeds may be used as a purgative without 
producing either vomiting or griping. This opinion is sup¬ 
ported by experiments upon dogs. A number of cases have 
occurred of poisoning by eating the seeds entire. In one case, 
a man who had eaten five of them soon complained of burning 
in the mouth and throat, and the whole abdomen felt distended 
and sore. In a few minutes vomiting occurred, and was repeated 
five times in the course of an hour, accompanied with active 
purging. The pain continued; the patient complained of 
feeling hot and giddy; he then became delirious, and afterwards 
insensible. Oil regaining consciousness Several hours later his 
face was pale, his hands cool, the pulse 110 and weak. He 
recovered. 

Several cases of accidental poisoning by the seeds have been 
recorded in India, and Chevers mentions one in which, in 
addition to the usual symptoms, muscular twitchings, deafness, 
impairment of sight, and loss of memory were observed. 

Jatropha multifida, Linn., Salisb. Sort. Paradis ., 
t . 91, the Medicinier d’Espagne of tha French, and Coral 
tree of the English, is a common ornamental shrub in Indian 
gardens; it is not used medicinally, and only requires a brief 
notice on account of its seeds, which are powerfully purgative 
and emetic, sometimes giving rise to accidents when eatefy by 
children. The plant is easily recognised by its multifid leaves 
and beautiful, red ooral-like panicles of flowers: The fruit is 
bright-yellow when ripe, as large as a walnut, six-angled and 
three-celled, each cell contains a scabrous black seed resembling 
that of J. Curctis. We have found limejuice and stimulants to 
be the best remedies in cases of poisoning by the seeds. The 
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plant appears to have been introduced by the Portuguese 
from Brazil, where the oil of the seeds is known as Pinhoen oil , 
and is used as an emetic. 

At Martinique it is called Ipccci pays , on account of its being 
used in a similar manner ; one seed acts as an emeto-cathartic. 
Corrc and Lojanno state that the Creole women used to prepare 
an “ Orange purgative” by macerating an orange, in the oil for a 
month, and then drying it; this orange, when rubbed in the 
hands and smelt, was believed to act as a purgative. 

According to Soubeiran, the oil of these seeds is very 
similar to, if not identical with, that of J. Cure as. 

Toxicology. —Cases of accidental poisoning by the fruits have 
been recorded in India, chiefly among children who have been 
attracted by their tempting colour. The symptoms have been 
similar to those ju’oduced by J. Cureas. 

ALEURITES MOLUCCANA, Willd. 

Fig.— Lamlc. III., t. 791 ; A. Jitss. Tent. Euphorb., t. 12 ; 
Humph. Amb. «., t. 58. Candleberry tree [Eng.). Aleurit des 
Molluques ( Fr .). 

Hab. —Pacific Islands. Cultivated in India. The oil. 

Vernacular .—Jangli-akhrot (Iliud.)., 1 taii-ukhrot, Japhala 
(Mar.), Jangli-akhroda (Guz.), Nattu-akhrotu (Tam., Tel.), 
Nat-akroclu (Can ). 

History, Uses, &C.—Ttumpliius (iii.,12) states that the 
Javanese and Macassars make candles of the seeds of this tree, 
either pounded and mixed with cocoanut or cotton seeds, or simply 
strung upon a piece of split bamboo; they also eat the seeds raw 
and roasted. In the South of India, where the tree is much 
cultivated, the seeds are known as Indian walnuts. When 
pressed they yield a large proportion of oil, used as a drying 
oil for paiilt, and known as country walnut oil, bankoul-nut 
oil and artist's oil. In Ceylon it is called Kvhuni oil, and 
in the Sandwich Islands, where it is used as a mordant 
for their vegetable dyes, Kuku.i oil . In these islands alone 
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about 10,000 gallons arc annually produced. It has been 
imported into Europe for soap-making, but not to any 
considerable extent, and fetches about £20 per imperial 
ton. The oil is stated to possess powerful desiecative properties. 
The cake, after the oil lias been expressed, is esteemed 
as a manure The root of the tree affords a brown dye, 
which is used by the Sandwich Islanders for their native 
clotlw. In India the oil is used as a dressing for ulcers ; its 
medicinal properties were examined by Dr. O. Rorkc (Ann. de 
The rap., 1859, p. 117), who found that in doses varying from 
1 to 2 ounces it acted as a mild and sure purgative, producing in 
from three to six hours, after ingestion, free bilious evacuations, 
its operation being unattended either by nausea, colic or other 
ill-effects. (Phar. of Indian p. 203.) From more recent experi¬ 
ments it appears that half an ounce of the oil is a sufficient 
aperient. MM. Corre and Lejanne (Resume de le Mat. Med. et 
Tor. Coloniale) remark :—“ There is no doubt that the properties 
of this oil differ when the oil is prepared in different ways.” 
‘When cold drawn from the fresh nuts, Heckel, who used it at 
the Military Hospital at Noumea, found that it was only 
purgative in 80 gram doses, that is to say f it simply acted as a 
fatty oil: he foind that the drastic resinous constituents remained 
in the oiVcake. M. Jugant, at Nosi-B^. found that.,the oil 
extracted by the hot process acted freely as a purgative in 40 
gram doses. Many observations were made in the Military 
Hospital with the result that the oil was found ]to operate in 
from 1 to 3i hours. Dr. Grrasourdy considers'the, oil to equal 
castor oil in purgative properties. The oil, if intended to-be 
used as a purgative, should be extracted by pressure between 
hot plates. 

Description.— A tree of considerable magnitude,'attain¬ 
ing the height of 30 to 40 feet. The leaves are alternate, 
four to eight inches long, stalked and without stipules, either 
oval-acute and entire, or from three to five-lobed, and like 'all 
the young parts covered with a whitish starry pubescence. 
The flowers are small and white, growing in clusters at the 
apex of the branches, the males and females together in the 
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same cluster,, the lorrner being the most numerous. The fruit 
is 2-celled, fleshy, roundish, and, when ripe, of an olive colour, 
its greatest diameter about 2J inches; each cell contains one 
ovoid somewhat flattened nut, the shell of which is very hard 
and thick; the kernel is conform to the nut, white and oily. 

Chemical composition. —The nuts have been examined by 
Nallino ( Oaz . Chim. Ital., ii., 257), who found the average 
weight of the husks to be 6*5 grams, of the almonds 3*3 grams. 
Composition of husks: water, 3*71; organic matter, 89-90; 
mineral matter, 6*39. Composition of almonds: water, 5*25; 
fat (extracted by carbon sulphide), 62*97; cellulose and other* 
organic matters, 28*99; mineral matter, 2*79. Composition >of 
the ash of the almond: lime, 18*69; magnesia, 6*01; potaSh, 
11*33; phosphoric anhydride, 29*30. The fatty matter 
extracted from the almonds by carbon sulphide at ordinary 
temperatures forms a transparent, amber-yellow, syrupy liquid. 
When cooled to —10°, it becomes viscous, but neither loses its 
transparency nor changes colour. According to Brannt, the 
oil has a specific gravity of 1*940 at 59°F. It consists of an 
olein resembling linolein, besides myristin, palmatin and stearin. 
The purgative principle is probably an acrid resin. The oil¬ 
cake fi;6m Indian and Tahitian seeds has respectively the 
following percentage composition :— 


Oil. 

Indian. 

.. 8*93 

Tahitian. 

9-20 

Organic matter. 

.74-04 

74-24 

Ash.. 

8-96 

9-36 

W^ter... 

. 7-07 

'7-20 


The dbhminoids were respectively equal to 52 and 51*7 per 
cent (Brannt). 

An allied oil (from \Aleuriles cordata) has been examined by 
Mr. R. H. Davies ( Pharm ; Journ . [3] xv., 636). It is the 
wood oil of China, and has remarkable drying properties. The 
specific gravity at 15 0, 50. is *940, and is uuaffectcd by a 
temperature of—13°C. It required 211 grama of caustic 
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potash to convert one thousand grams of oil into potash soap. 
The fatty acids amounted to 94" 1 per cent., melting at 39°, 
containing some white crystalline plates melting at 67°. 

CROTON TIGLIUM, Linn . 

Fig. — Bentl. and Trim., t. 239; Rheede , Sort . Mai. ii., 
t . 33. Purging Croton [Eng.), Croton cathartique (Fr»). 

Hab. —China. Cultivated in India. The seeds and oil. 

Vernacular. —Jaypdl, Jamdlgota ( Hind.), Jayp41 ( Beng .), 
Nipalo ( Guz .), Jamdlgota (Mar.), Nepdla (Can., 2W.),Nervalam 
(Tam.), Nirvalam (Mai.), Kanako (Burnt.). 

History, Uses, &C.— Croton seeds were not known to 
the ancient Hindu physicians; in recent Sanskrit works they 
are noticed under the names of Jayapala, Tittiriphala and 
Kanakaphala, and are described as heavy, mucilaginous and 
purgative, useful in fever, constipation, enlargements of the 
abdominal viscera, ascites, anasarca, cough, &c., expelling bile 
and phlegm. They are directed to be boiled in milk, the outer 
skin and embryo having been removed, to fit them for internal 
administration. The following prescription from the Bhava- 
prakasa may be taken as an example :— 

Mahanaracha rasa. —Take Chebulic myrobalans, pulp of 
Cassia fistula, Emblic myrobalans, root of Baliospermum axil lave 
(danti), Picrorhiza Kurrooa (tikta), milky juice of Euphorbia 
neriijolia (snuhi), root of Ipomaa Turpet/nm (trivrit), and 
the tubers of Cyperus rotundas (mustaka), each one tola : pound 
them to a coarse powder, and boil in four seers of water 
till the latter is reduced to one-eighth. Then take a tola of 
husked Croton seeds, tie them in a piece of thin cloth, and boil 
them in the abovementioned decoction, til! the latter is reduced 
to the consistence of a fluid extract. To this extract add a 
powder composed of eight parts of purified Croton seeds, three 
parts of ginger, and two of black pepper, mercury, and sulphur 
in quantity sufficient to make a pill mass ; rub them together 
for twelve hours, and make into two-grain pills. These are 
111.-30 
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given with cold water-in tympanitis, colic, ascites, &c., as a 
drastic purgative. After the operation of this medicine, rice 
should be given with curdled milk and sugar. 

The Indian names for Croton seeds lead us to suppose that 
they were first introduced into the country through Nepal. 
Under the name of Dand they were known to the Persians at 
a very early date, and were doubtless introduced into that 
country from China by the Caravan route through Central Asia. 
The Arabs retained the Persian name, but also called them 
Hab-el-khatai, " Cathay seeds,” and Hab-el-saldtfn, a Sultans* 
seeds.” Ibn Sina describes them under the name of Dand-el- 
sini, “ China Dand,” and also mentions an Indian Dand of 
smaller size (^probably Baliospermum seeds). Ainslie states 
that Croton seeds were known to the Arabs under the name of 
Fill , but this is incorrect, as may be seen by referring to Ibn 
Sina, who describes Fil as an Indian drug having the properties 
of the Mandrake. Mahometan physicians describe the seeds 
.as detergent, a purgative of phlegm, black bile, and adust 
humors; and recommend their use in dropsy, calculus, gout, 
and other diseases arising from cold humors. On account of 
its irritant action upon the fauces, the seed, after having been 
boiled in milk, is to be crushed and enclosed in a raisin for 
administration. The author of the Makhzan remarks that the 
Hindus give small doses with fresh ginger tea, to children, as 
a remedy for whooping cough. He also notices its irritant 
action upon the skin, and its use as an external application to 
tumours, &c.; should excessive purging occur, he directs 
lime juice to bo administered. The envelopes of the seed and 
plumule must always be rejected. Croton Tiglium was first 
described by Christovai Acosta in 1578, afterwards by Rheede 
in 1679, and Rumphius in 1743. In 1812, Drs. White and 
Marshall brought the use of the seeds as a purgative to the 
notice of Europeans in India. The former gentleman gives 
the following directions for their administration, which he 
received from a learned Parsee Yaidia of Surat:—“After 
having removed the shells from the seeds, tie the kernels in a 
small piece of cloth, like a bag; then put this into as much 
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cowdung water as will cover the bag, and let it boil; secondly, 
when boiled, split the kernels in two and take a small leaf 
from them, which is said to be poisonous; and thirdly, pound 
the whole into a mass, to which add two parts of Katha 
(catechu), and divide into pills of two grains each, two of 
which are sufficient for one dose.” The addition of the Katha 
is said to correct the acrimony of the drug, and to prevent any 
griping of the bowels. 

Aiaslie [Mat. Indica , Yol. I., p. 105) notices the use of the 
expressed oil (nervalum unnay) by the Tamils as an external 
application in rheumatic affections, but it does not appear to 
have been used for internal administration until the year 1821. 
(Confer. London Medical Depository for January 1822.) 

In modern European medicine, croton oil, more or less diluted, 
is used externally as a counter-irritant, and causes an abundant 
pustular eruption. This effect is increased by the addition of 
an alkali to the liniment. Internally it is given in doses 
of £ to 1 minim as a purgative, and is , particularly valuable 
in those cases in which the condition of the patient prevents 
him from swallowing ; it may be placed on the back of the 
tongue. TJie oil has also been used with success as an anthel¬ 
mintic. In modern pharmacy its chief consumption is in 
the preparation of castor oil capsules. 

Description. —Croton seeds (grainesde Tilly) are oblong, 
about half an inch long, and not quite $ of an inch broad. 
The dorsal and ventral surfaces are arched, the former more 
prominently than the latter. The testa is black, but covered for 
the most part by a thin cinnamon-coloured membrane; it is thin 
and brittle, and contains an abundant oily albumen enclosed 
in a delicate white membrane (endopleura). Between the two 
halves of the albumen are two foliaceous cotyledons, and a 
short thick radicle. The structure of these parts closely 
resembles that of the albumen and embryo of Ricinus communis . 

Chemical composition. —The fats present in croton oil are 
glycerides of stearic, palmitic, myristic, and lauric acids, and of 
several volatile acids of the same series, like aoetic, butyric, and 
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valerianic acid; also the volatile tiglinic acid, C 5 H°0 2 , which 
was recognized by Geuther and Frolich (1870), but had 
previously been observed by Schlippe (1858), who considered it 
to be identical with angelicic acid. However, it melts at 64° C., 
boils at 198* 5° C., and is identical with Frankland and Duppa's 
methylcrotonic acid. In the fraction boiling above the 
temperature named, capronic, (pnanthylie, or similar acids are 
probably present. They did not succeed in obtaining from croton 
oil an acid having themomposition of Schlippe’s crotonic acid , 
CHI^Q 2 . E. Schmitt(.1879) corroborated these statements, and 
found among the volatile acids also formic acid. Schlippe’s 
crotonol , C I0 H 20 O 4 , has likewise not been obtained by 
chemists; it was stated to be a yellowish viscid mass of i 
odour, and to -be the rubefacient principle of croton oh 
drastic rubefacient properties, according to Buchheim ( 
reside in crotonolcic acid f which is present in the free sta 
as glyceride, and which seems to be related to rieinolci 
sii^ce, like the latter, it yields with nitric acid oonaiithu 
and on the distillation of its sodium salt gives ocm 
(StHle and Maitch.) 

Hr Scnier ( Phcmn . Jouvn. [3], XTV., 440, 447) has 
that when alcohol (sp. gr. *704— 800) is mixed in 
volumes with English pressed croton oil, perfect solutior 
place, the mixture being permanent at all ordinary tci 
tures, and this is equally true when any less quant 
alcohol is used; when, however, the proportion of alee 
croton oil becomes as seven volumes to six, or any 
proportion of alcohol, then a part of the croton oil sej 
This part varies in quantity in the case of different sam 
oil. That part of the croton oil which separates wh 
alcohol is in excess is afterwards insoluble in any propoi 
alcohol. But that portion of the oil dissolved by alee 
when separated, soluble in all proportions. The author mis 
shown that the part of croton oil soluble in alcohol contains the 
vesicating principle, while the portion insoluble in alcohol is 
entirely non-vesicating. 11c also shows that the purgative 
properties of croton oil reside entirely 'in this insoluble, 
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non-vesicating part. ‘The author has endeavoured to ascertain to 
what constituent of the soluble portion of the oil the vesicating 
properties are due, and has traced these properties to the non¬ 
volatile fatty acids, chiefly to those which have the lowest 
melting points, are least readily saponified by alkalies, and are 
first liberated when the alkali soap is decomposed by acids. 
He attributes the purgative action not to the free acids, but 
to the combination in which they exist in the oil. 

The \se conclusions not appearing satisfactory to Professor 
Kobert, the investigation was taken up by Herr von Hirsch- 
heydt, a pupil in the University of Dorpat. Upon the basis 
of the results obtained, Professor Kobert now ( Chem. Zeit. t 
April G, 1887, p. 41G) attributes the activity of croton oil, both 
as a vesicant and as a purgative, to crotonoleic acid, not to be 
confounded with crotonic acid, but an acid discovered by Buch- 
heim in 18.to which a formula has not yet been assigned. 
This crotonoleic acid is said to occur in croton oil both in the 
free state, in which it is freely soluble in alcohol, and in 
combination as a glyceride. The glyceiide does not possess 
poisonous properties, but the free acid acts as a powerful 
irritant to the skin and the intestines (purgative). According- 
to Professor Kobert, the crotonolglyceride is attacked end 
split up like other glycerides by the ferments of the juices of 
the stomach, and the crotonoleic acid being set free then 
exercises its purgative influence. A similar result may be 
obtained by administering crotonoleic acid as a pill enclosed in 
keratin. Kobert is not of opinion, however, that the solubility 
of croton oil is dependent upon the proportion of crotonoleic 
acid it contains, but considers it to be connected with the age 
of the oil. Crotonoleic acid may be prepared by treating the 
portion of croton oil soluble in alcohol with a hot saturated 
solution of baryta in a water-bath, washing the stiff white paste 
that forms with cold distilled water to remove excess of baryta, 
and barium compounds with acetic, butyric and tiglinic acid, 
removing hv heat traces of water, and repeatedly treating with 
ether, which only takes up the barium oleatc and crotonolcate. 
The crotonoleate i& separated by dissolving it out in alcohol, 
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decomposed carefully with sulphuric acid, and the solution 
containing the free acid evaporated. ( Pharm . Journ., April 
30th, 1887.)- According to Dr. H. Stillmark, croton seeds 
contain Ricin, the poisonous principle of castor seeds. (See 
fficiniw^ 

Toxicology .—Thejseeds are said to be used in Java for killing 
fish, an<Tthe oil has been shown to have the same effect upon 
the carnivora as upon man. When eaten, the seeds cause 
nausea and eructation, followed by flatulent distension of the 
abdomen, colic and diarrhoea. A single seed is reported to 
have proved fatal. The oil, in the dose of 1 drop, occasions 
more or less of an acrid and burning sensation in the fauces 
and oesophagus, a sense of warmth in the stomach, nausea, and 
sometimes vomiting. In an hour or two, some gurgling or 
slight colic is perceived in the bowels, followed somewhat 
suddenly by a watery stool with tenesmus, and heat about the 
anus. Within 24 hours eight or ten more stools follow, and 
there is but little general disturbance of the economy, except 
considerable weakness. Sometimes, instead of producing 
evacuations, the oil causes epigastric uneasiness and oppression, 
palpitation of the heart, headache, feverishness, perspiration, 
and sleep. It would appear that the acrid principle of the 
oil is not the sole cause of its cathartic operation, for even after 
being thoroughly washed with alcohol and rendered mild to 
the taste, as well as incapable of pustulating the skin, it is still 
Strongly purgative. (Stille and Maisch.) Jfo cases of poison- 
ing by croton seeds or oil in India appear to have been recorded. 

During the expression of croton oil in India, the workmen, 
who are naked, with the exception of a cloth round the loins, 
have been observed to suffer from redness and irritation of the 
skin, evidently produced by some volatile constituent of the oil. 

CROTON OBLONGIFOLUS, Roxb. 

{lab.—Bengal, Silhet, Behar, Central India, Deccan 
Peninsula, Burma, and Ceylon. The root-bark, leaves, and 
fruit. 
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Vernacular .—Chucka, Bar&gach (Beng.), Arjuna {Hind.), 
Kote, Putol (Mai.), Bhutan-kusam (Tel.), Ghanasura (Mar.), 
Gote (Santal), Kurti, Konya, Kuli, Poter (Kol.), Gonsurong 
(Goa). 

History, Uses, &C.—Brandis has noticed the use of 
the bark, leaves and fruit of this plant in native medicine, and 
Dr. Irvine the use of the seeds as a purgative. From the Diet . 
JScon. Prod, of India we learn that the Santals use the bark 
and root as a purgative and alterative. We have been unable 
to find any notice of the drug in native works on Indian Materia 
Medica. Roxburgh, though he describes the tree as common in 
forests near Calcutta, is silent upon the subject. Dalzell and 
Gibson, in the Bombay Flora (p. 231), remark that “the plant 
is used medicinally by the natives to reduce swellings.” The 
author of the Mat. Med. of West. India remarks :—“ When on a 
visit to Goa in 1876, my attention was drawn by the native doer 
tors to the root-bark of a small tree as being one of the most 
valuable medicines they possessedj this plant, unknown to me 
at the time, proved on subsequent investigation to be C. obhhgi- 
folias. The Goanese and inhabitants of the Southern Cdncan 
administer the bark in chronic enlargements of the liver and in 
remittent fever. In the former disease it is both taken intetAally 
and applied externally. As an application to sprains,*bruises, 
rheumatic swellings, &c., it is in great request. In large 4 doses 
it is said to be purgative.” Fliickiger and Hanbury fo/iar- 
macographia, p. 510) state that the seeds are said to be sometimes 
substituted for those of 0. Tig Hum. The tree is rare in the 
Bombay Presidency, and has only been found in the Southeijn 
Concan, where it has a reputation as a remedy in snakeJbites. 
In Goa it is more common. 

Description. —Trunk straight; bark ash-coloured, and 
pretty smooth; leaves petioled, alternate, and thickly set about 
the ends of the branchlets, spreading or drooping, oblong, 
serrate, obtuse-pointed, very smooth on both sides, from six to 
twelve inches long, petioles round and smooth, with a lateral 
gland on each side of their apices; stipules small, caducous; 
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racemes terminal, generally solitary, erect, shorter than the 
leaves ; flowers solitary, a few female ones mixed with many 
male ones, small, of a pale yellowish-green ; bracts 3-fold, one- 
flowered, on the inside of each of the small lateral bracts is a 
round permanent gland, as in Sesamum indicum; male calyx 
deeply 5-cleft, petals six, smaller than the calyx, very woolly; 
filaments twelve, distinct, nine in the circumference and three 
in the centre, woolly towards the base; female calyx and corol 
as in the male; stamens none ; germ globular ; styles three, each 
divided into two very long, variously bent segments ; capsules 
globular, fleshy, six-furrowed, tricoccous. ( Roxb .) 

The root is twisted, often somewhat flattened, bark thickish, 
externally light-brown and scaly, internally yellowish, mottled 
with brown, substance compact and resinous, odour highly 
aromatic, taste peppery and campkoraceous. Wood white, soft. 

Microscopic structure. —Sections of the bark show that the 
epidermis consists of about five rows of elongated cells placed 
horizontally; their walls are much thickened by a dark-brown 
deposit,, which produces a patchwork appearance. The paren¬ 
chyma is loaded with large globular or oval highly refractive 
bodies of a.yellowish colour; there are also numerous dark 
purplish-brown particles, which are sometimes , single but 
usually arranged in irregular concentric rows ; they appear to 
be due to a deposit in the vascular system of a resinous nature. 

Chemical composition .—The fresh root-bark was contused, and 
exhausted with warm 80 per cent, alcohol. The tincture was 
of a red colour. The alcoholic extract was mixed with water 
and agitated with petroleum ether, when reddish flocks 
separated. The solution was acid in reaction. The petroleum 
ether solution left on spontaneous evaporation a transparent 
viscid yellow residue, possessing a camphoraceous and pepper¬ 
like odour and taste. With the exception of some white flocks, 
the extract was soluble in cold alcohol with acid reaction; the 
solution afforded no coloration with ferric chloride. 

The turbid aqueous solution, after separation of petroleum 
ether, was agitated with ether, without solution of the reddish 
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flocks referred to as having separated on agitation with 
petroleum ether. The ether was separated from the turbid 
aqueous layer, and agitated with dilute sulphuric acid to 
separate any alkaloidal principle. The acid aqueous solution 
was then rendered alkaline and reagitated with ether. The 
ethereal solution left on spontaneous evaporation a slightly 
greenish transparent varnish-like residue, partly soluble in 
dilute sulphuric acid, the solution affording marked alkaloidal 
reactions. With Frohde’s reagent a dirty red to purple colour 
was observed, but no other special colour reactions were noted. 

The original ethereal solution, after the agitation with 
sulphuric acid, left .on spontaneous evaporation a brittle, trans¬ 
parent, yellow residue, soluble in alcohol with strong acid 
reaction, but affording no colour reaction with ferric salts. 
By the action of dilute aqueous caustic soda a part of the 
ethereal extract was dissolved with a deep port-wine red 
coloration. The portion insoluble in the alkaline solution 
was yellowish. The alkaline solution, on the addition of dilute 
acids, afforded yellow flocks, nearly wholly soluble in ether, and 
leaving a transparent yellow varnish on spontaneous evapor¬ 
ation, with a slightly bitter taste and acid reaction in alcoholic 
solution. The reddish flocks insoluble in petroleum and 
ordinary ether were separated from the original aqueous 
solution, and, when dry, formed a dirty reddish friable mass 
without taste or odour. In dilute alcohol this principle was 
soluble with acid reaction, the solution being of a port-wine 
colour, and possessing a slight spicy odour and taste. The 
solution, after being neutralized with ammonia, which deepened 
tho tint, afforded a dirty plum-coloured precipitate with 
acetate of lead. To the original now clear aqueous solution of 
the alcohol extractive carbonate of soda was added, which 
caused a carmine-coloured precipitate, and the liquid agitated 
with ether, which failed to dissolve the precipitate. The 
ethereal solution left on evaporation a trace of residue, partly 
soluble in dilute suphurio acid, the acid solution reacting with 
alkaloidal reagents. With Frohde’s reagent the colour was 
dirty red to purple, and, like the principle first extracted by 
111.—37 
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ether from the acid aqueous solution, yielding no other special 
colour reactions. The carmine flocks precipitated by the 
alkali, and which were insoluble in ether, were separated by 
filtration, the filtrate being of a logwood colour, and washed 
with cold water in which they were slightly soluble: on 
ignition an alkaline ash was left. By dilute acids the carmine 
precipitate was changed to salmon-yellow, the original colour 
being restored by alkalies. An aqueous solution gave a 
carmine-coloured precipitate with acetate of lead. 

The original aqueous alkaline solution was lastty acidified 
with dilute sulphuric acid, which caused the separation of 
salmon-coloured flocks, and agitated with amylic alcohol. The 
amylic alcohol extract was reddish-yellow, becoming of a deep 
carmine hue with alkalies, and afforded a carmine precipitate 
with acetate of lead; acids destroyed the colour and caused a 
precipitate of salmon-coloured flocks practically insoluble in 
ether. By heating with zinc dust, the dried principles, which 
gave coloured precipitates with alkalies and acetate of lead, 
afforded no crystalline sublimates. The freshly contused root- 
bark afforded on steam distillation a small amount of a colourless 
volatile oil possessing a marked camphoraceous and pepper-like 
odour and taste. 

In this investigation the principles which afforded coloured 
precipitates with alkalies were the most interesting, and these 
principles would appear to have been acids. It will be noted 
that the original aqueous solution of the alcoholic extract was 
not treated with any foreign acid prior to agitation with 
petroleum and ordinary ether. The flocks which separated 
during agitation with petroleum ether, and which were insoluble 
in ether, gave from an alcoholic solution a different coloured 
precipitate with acetate of lead, from the acids which were 
subsequently precipitated when the aqueous solution of the 
extract was rendered alkaline and agitated with ether, and 
when the alkaline solution was subsequently acidified before 
agitation with amylic alcohol. The last two acids referred to 
were, we consider, identical. The sodium salt of the acid was 
only slightly soluble in water, while the free acid was at best 
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only slightly soluble in ether. The addition of sodic carbonate 
hence caused the precipitation of the greater part of the sodium 
salt,, a small amount only remaining in solution. The 
subsequent addition of sulphuric acid decomposed the sodium 
salt in solution, with separation of the free acid in salmon- 
coloured flocks. As regards the identity of this acid with the 
one or ginally separated on agitation with petroleum ether, aud 
ether, though the colour of the lead salt was different, it might 
have been due to the presence of foreign matters, and we are 
inclined to the view that these acid principles were similar. 
The alkaloidal principle from the'first ether extract, and that 
obtained from the alkaline ether, were also probably identical. 

ACALYPHA INDICA, Linn. 

Fig. — Wight Ic., t. 877; llhecdc , llort. Mai . x., t. 81. 

Hab. —Hotter parts of India. 

ACALYPHA PANICULATA, Miguel. 

Fig . — RheeJe, llort. Mai. x., t. 83. 

Hab. —Deccan Peninsula. The herb. 

Vernacular.— Kuppi, Khokali (Hind., Mar.), Daduro (Guz.), 
Muktajuri, Shwet-basanta (Beng. ) , Kuppaimeni ( Tam), Kuppai- 
chettu, Murkanda-chettu, Puppanti, Jlarita-manjari ( Tel.), 
Chalmdri, Kuppi (Can.), Kuppa-mani (Mai.) 

History, Uses, &C.—The medicinal properties of theso 
plants are well known in India, but we have been unable to 
find any notice of them in the standard Sanskrit medical works. 

Ainslio gives Aritamunjayric as the Sanskrit name, which is 
evidently meant for Ilarita-manjari, “ a plant with clusters of 
green flowers/ 1 a very appropriate name. Rheede describes two 
species of Aca/i/pha f Cupamcni ( A . in die a), and W dlia-cupameni 
(A. paniculatd)\ ho gives Manjara-sejari as the brahminical 
name of the first, and states that the juice, made into a lini¬ 
ment with oil, is used in rheumatism and venereal pains and 
eruptions, and, with the addition of lime, in skin diseases; that 
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the root rubbed down with hot water is given as a cathartic; 
the leaves with water as a laxative, and in decoction to relieve 
the pain of earache. Of the. second, ho says that when rubbed 
down in rice-water and applied locally, it relieves pain, and that 
the juice with sesaimnnoil is useful in erysipelatous inflammation, 
haemorrhoids, and the pain in the belly called by the Malabars 
Guinao. Ainslie says of A. indie a: — “ The root, leaves and 
tender shoots are all used in medicine by the Hindus. The 
powder of the dry leaves is given to children in worm cases, also 
a decoction of them with the addition of a little garlic. The 
juice of the same part of the plant, together with that of the 
tender shoots, is occasionally mixed with a small portion of 
margosa oil, and rubbed on the tongues of infants for the pur¬ 
pose of sickening them and clearing their stomachs of viscid 
phlegm. The hakims prescribe the Koopamayncc in consump¬ 
tion.^ In the Pharmacopoeia of India (p. 205), the following 
reference to this plant by Dr. G. Bidic, of Madras, will be 
found :—“ The expressed juice of the leaves is in great repute, 
wherever the plant grows, as an emetic for children, and is 
safe, certain, and speedy in its action. Like Ipecacuanha, it 
seems to have little tendency to act on the bowels or depress tlic 
vital powers, and it decidedly increases the secretion of the 
pulmonary organs. The dose of the expressed juice for an 
infant is a teaspoonful.” Dr. JE. Ross speaks highly of its use 
as an expectorant, ranking it in this respect with senega ; he 
found it specially useful in the bronchitis of children. The 
purgative action of the root noticed by Itlicede is confirmed by 
Dr. II. E. Busteed, who has used it as a laxative for children. 
In Bombay the plant has a reputation as an expectorant, hence 
the native name Khokli (cough). Brigade-Surgeon Langley, 
in a communication to Dr. Watt, Did. Econ. Prod. Ind. f Yol. I., 
writes:—“ This plant is called in Canara Chulmari as well 
as Kuppi. The natives use it in congestive headaches : a piece 
of cotton is saturated with the expressed juice and inserted into 
each nostril; this relieves the head symptoms by causing 
hiemorrhage from the nose. The powder of the dry leaves is 
used in bedsores and wounds attacked by worms. In asthma 
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and bronchitis I havo employed it with benefit both for children 
and adults.” Dr. Langley recommends a tincture of the fresh 
herb mado with spirits of other (3 ozs. to ono pint), dose 20 to 
GO minims, frequently repeated during* the day, in honey; it acts 
as an expectorant and nauseant; in large doses it is emetic. 

Description. — A. indica.— Stem erect, from 1 to 2 feet 
high, branchy, round, smooth ; leaves scattered, pctioled, ovate- 
cordate, 3-nerved, serrato, smooth, about 2 inches long and 

broad ; petioles as long as the leaves; stipules small, subulate; 
spikes axillary, generally single, pcduncled, erect, as long as 
the leaves, many-flowered, crowned with a body in the form of 
a cross, the baso of which is surrounded with a 3-leaved 
calyx, the arms of the cross are tubular, with their mouths 
fringed, from the base of the cross on one side issues a style-like 
thread, with a fringed stigma, tho body of the cross contains 
an ovate seed like substance; male flowers numerous, crowded 
round the upper part of the spike, calyx 4-leaved, leaflets 
cordate, filaments minute, numerous; female flowers below the 
male, remote; involucre cup-formcd, with an opening on the 
inner side, striated, smooth, toothed, from 2 to 4-flowered; 
calyx 3-leavcd. (Roxb.). 

A. paniculafa is a pubescent under-shrub or herb, with long- 
petiolcd ovate-acuminate leaves which arc coarsely and equally 
serrated. The malo flowers are in axillary, filiform spikes, 
and the female in axillary and terminal racemes or panicles; 
the bracts are minute and not enlarged in fruit. Capsule H 
inch in diameter, 3-lobed, glandular, styles 3—7-partite. 

Chemical composition ,—The whole plant of A. Indica was dried 
at a low temperature, reduced to powder, and exhausted with 
80 per cent, alcohol The alcoholic extract was mixed with 
waiter, acidulated with sulphuric acid, and agitated with petroleum 
ether, and ether ; the solution was then rendered alkaline and 
agitated with ether. During agitation with petroleum ether, a 
quantity of dark matter separated, which was partly soluble in 
ether, and in alkalies, and contained much colouring* matter. 
The petroleum ether extract was dark and viscid, and had au 
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aromatic odour, but did not yield tiny crystalline deposit on 
standing: in absolute alcohol it was soluble, and on spon¬ 
taneous evaporation some yellow matter separated, which was 
destitute of crystalline structure on microscopic examination. 
The alcoholic solution had no special taste. The ether extract 
was yellow, and had an aromatic somewhat tea-like odour, and 
on standing became indistinctly crystalline. In warm water 
a portion dissolved, the solution possessing a strong acid 
reaction, and affording a dirty reddish coloration with ferric 
chloride: it did not precipitate gelatine, and gave no reaction 
with cyanide of potassium. The portion insoluble in water 
was dissolved by ammonia, affording a deep yellow coloured 
solution with a somewhat camphoraceous odour, the addition 
of acids causing the precipitation of whitish flocks. 

The ether extract obtained from the original aqueous solution, 
after it had been rendered alkaline, contained a well-marked 
alkaloidal principle, which after puriiication afforded the 
following reactions: with Frohde’s reagent pinkish in the cold, 
(?irty blue on warming ; with sulphuric acid yellowish-red ; no 
reaction with sulphuric acid and potassium bichromate; no* 
reaction with ferric chloride ; with nitric acid a yellow color*- 
ation ; it was not precipitated by chromate of potash from an 
aqueous solution acidulated with sulphuric acid; taste harsh, 
without bitterness. We propose provisionally to call this 
principle Acabjpliine . 

Ainslie notices the use of A. fruticosa, Forsk., as a 
stomachic and alterative, an infusion of the leaves being used. 
{Mat. Ind.y ii. 388.) 

TREWIA NUDIFLORA, Linn . 

Fig.— Wight Ic., t. 1870—1; Baill. Etud. Gen . Euphorb., 
t . 18,/. 18—23; Ilhecde , Ilort . Mai . t. 42. 

Hab. —Hotter parts of India. Tho root. 

; Vernacular. —Pindara, Ttfmri, Bhilaura ( Hind.), Pituli 
(Bcng.), Pitiiri, Sivani (Mar.), Kat-kumbla (Can.), Kanchi 
(Mai.). 
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History, Uses, &C.—This tree bears the Sanskrit 
names of Pindara, Karahata, and Kurangaka. It is described 
in the Nighantus as sweet and cooling, useful for the removal of 
swellings, bile and phlegm; the root is prescribed in gouty or 
rheumatic affections. Rheede describes the plant under the 
name of Cause hi, and states that the root in decoction is used 
to relieve flatulence, and is applied locally in gout. 

Description. — The root has a thiekish bark, which is 
of a light-brown colour externally, nearly smooth, and studded 
here and there with a few small lenticular corky worts. On 
rubbing off the thin brown suberous layer a dull-red surface is 
exposed. The bark is fibrous and tough, and has a subaromatic, 
astringent and slightly bitter taste. The wood is white and 
soft. 

Chemical composition .—The fresh root-bark was contused and 
exhausted with 80 per cent, alcohol; the alcoholic extract 
mixed with water acidulated with sulphuric acid, and agitated 
successively with petroleum ether, and ether; then rendered 
alkaline with sodic carbonate and agitated first with ether and 
lastly with amylic alcohol. 

During agitation with petroleum ether a large amount of 
resinous matter separated. The petroleum ether extract con¬ 
tained a large amount of colouring matter and had a persistent 
bitter taste. By agitation with water acidulated with sulphuric 
acid and ether, it was separated into two portions, a portion 
soluble in ether, which contained the greater part of the 
colouring matter, and some fat; while the aqueous acid solution 
held in suspension yellowish flocks consisting of a neutral 
resinous principle. 

The acid ether extract was small in amount, partly soluble 
in water with acid reaction; the solution giving a blue-bJaek 
coloration with ferric chloride, and precipitating gelatine, but 
giving no reaction with potassium cyanide.. On adding 
ammonia to the ether extract, a yellow to brown sherry colour 
was produced. The ammoniacal solution was agitated witli 
ether, which removed a small amount of whitish resinous 
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matter, insolublo in water and containing no alkaloidal principle 
The ammoniacal solution contained resinous matter. 

The alkaline ether extract contained traces of an alkaloid, 
which, after purification, gave a very faint-yellow coloration 
with Frohde’s reagent in the cold, the colour becoming faintly 
greenish on warming; concentrated nitric acid gave a slight 
yellow coloration. 

The amylic alcohol extract contained some resinous matter, 
and an alkaloidal principle in larger amount than was present 
in the ether extract, but which we consider to be identical. 

The resinous matter which separated oil originally shaking 
the alcoholic extract with petroleum ether, and which was 
insoluble in it, also failed to dissolve in ether; it was also 
insoluble in aqueous sodic carbonate, and had the properties of 
phlobapheno. 

MALLOTUS PHILLIPPINENSIS, Miill-Arg. 

Fig, — Bcntl. and Trim., t. 236; Bedd. FI. Sylv., t. 289; 
Roxb . Coi\ PI. ii.j t. 168; llhccdc , llort. MaL v. } 21, 24. 

Hab. —Throughout Tropical India. The glands and 
leaves. 

Vernacular. —Kapdla, Kamala (Hind.), Kamila ( Beng .), 
Kapila, Kapita, Kamila (Mar.), Vasard, Chandrahittu (Gan.), 
Kdmpilla (Guz.),. Kapli, Kapila (Tam.), Kdpila-pod (Tel.). 

History, Uses, &C.—The glandular powder obtained 
from this plant has been used as a dye in India from a very 
remote period. It was probably collected, as at the present 
time, by the aboriginal tribes, who call it Ruhin, before the 
Hindus invaded Indih. In Sanskrit it is known as Kampilla, 
and bears the synonyms of Rochanika, Rochana-rakta and 
Lchita-rakta, in allusion to its red colour. In the Nighantas 
it is described as useful in removing phlegm, bile, stone, worms, 
enlarged glands, boils, &c., and the leaves aro said to bo 
astringent and cooling. In the Bhavapralmsa ono tola with 
treacle is said to kill and expel all intestinal worms. It 
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i« also prescribed for worms in combination with the seeds 
of Embelia Ribes (vaverang), chebulic myrobalans, carbonate 
of potash, and rock salt. ( Chakradatta .) The Arabs became 
acquainted with Kainpilla at an early date, and through them 
it appears to have Reached Europe, -and to have been known tb 
the later Greek physicians about the 7th century. Ibn 
Massowiyeh, physician to the Caliph Haroon-el-Raschid, speaks 
of it as highly astringent, a good anthelmintic, and a useful 
application to moist eruptions of the skin, which it toon dries 
up. It is also mentioned by Bizi, Tamimi, Baghdadi, Ibn 
Sina, Ibn Baitar and others, all of whom appear to have been 
in much doubt as to its nature, but distinguish it from Wars, 
a product of Arabia, the source of which they were acquainted 
with. Ibn Sina says of Kanbil:—“ It is in grains like sand, 
red, but less so than Wars, hot and dry in the third degree; 
Ibn Massowiyeh considers to be highly astringent; it kills 
worms and flukes* of the intestines and expels them.” Of 
Wars, he says:—“It is a substance like powdered saffron, of an 
intense red colour ( I), brought for sale from Yemen; 

they say that it is scraped from a plant; it is hot and dry in 
the third degree, astringent; a useful application to pimples, 
freckles, &c.” (A number of skin eruptions are named, the exact 
nature of which is doubtful.) 

The author of the Makhzm, who wrote in India (1770), is 
strangely ignorant of the source of this drug. He says:— 
“Kinbll is an Arabic form of the Persian Kampala and Hindi 
Kamila”; he then recapitulates the various opinions held 
as to the source of the drug, and concludes by saying: 
" I have heard that it is the pulp of the fruit of a mountain- 
tree like the Ma’asfar, but its leaves are rather larger, and it is 
armed with long stiff thorns, and has fruit like a lime, which 
is green when young and red when ripe; when ripe i© hursts 
open and a dull-red substance escapes and falls on the ground : 
this is collected, and is Kinbil.” Regarding its properties, he 
says that in doses of from 1 to 2 dirhems rubbed into an 
emulsion with any suitable vehicle it expels all kinds of intes 7 
tinal worms, and at the same time acts as a purgative. Speaking 
III.—88 
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of Wars , the same author says that there is a black kind, which 
comes from Ethiopia, and is called ‘ Habshi / and a dull-red 
kind which is called Indian, and is the worst (as a dye); he 
concludes by saying the sOeds.of the Wars are like Mash 
(Phaseolus i*adiatus). There is no mention of its use as an 
anthelmintic; it is described as an aphrodisiac, lifhontriptic, 
and remedy for ringworm, pityriasis and freckles. Sprengel 
thought that the source of Wars was Memecylon tmetorium. 
^Confer. Hist, Med., t. II., p. 444, ed. tert.; also Hist, re# 
Herb., 1. 1., p. 268.) 

Bheede first figured and described the plant; he states that 
the leaves, fruit and root with honey are applied to poisoned 
bites, bruises, &o. Biiohanan ( Journey through Mysore in 1801) 
notices Kamala; it has also been noticed by Ainslie, Roxburgh, 
and Royle, but Mackinnoii of Bengal, in 1858, was the first to 
introduce it into European practice in India ; sinoe then it has 
been used with success by many medical men In India and 
Europe. Previous to this, Vaughan had sent Kamala to Hanbury 
from Aden under the name of Wars , and had described its use 
as a dye, and as a remedy in certain skin diseases. ( Pharm . 
Journ ., Yol. xii., p. 386, 1853.) The true Arabian Wars does 
not appear to have attracted attention in Europe until 1867, 
when it was imported by Messrs. Allen and Hanburys of 
Jjondon. The source of Wars remained unknown until 1884, 
when it was ascertained to be the glands of the pod of Flemingia 
Qrahamiana , a leguminous plant common in Arabia and 
India. (See Flemingia.) 

As noticed in the Pharmacographia , the names Kanbtt 
and Kamala are not in use in the bazars at Aden; the 
Indian Kamfila being now commonly known there as Wars. 

The dose of Kam&la is from one to two drachms, or one to 
three fluid drachms of a saturated tincture may be employed ; 
it does hot cause much nausea, colic, or purging. The parasite 
is generally discharged dead, and it appears to be equally 
efficacious in removing all kinds of worms. The dose should 
be repeated several times at intervals of ubout three hours. 
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Description. —Kamala is a red powder, which varies in 
depth of colour, mixed with it are greenish-yellow fragments of 
the capsule of the plant; like lycopodium it is inflammable and 
resists admixture with water. Alcohol and ether dissolve a 
considerable portion of it, and the .solution poured in water 
emits a melon-like odour. 

Microscopic structure .—Each grain of Kam&la is a spherical 
body, consisting of an outer delicate membrane within which 
may be seen a structureless mass of yellow colour, in which are 
embedded numerous club-shaped cells, arranged with their 
thick ends outwards; in order to examine these cells the drug 
must be exhausted of its resin by alcohol or potash. The 
hairs which are found mixed with the glands are stellate, each 
hair being one-celled and thick-walled. 

Chemical composition .—Pure Kamila contains only between *5 
and 3*5 per cent, of moisture, and yields to ether, alcohol, amyl 
alcohol, glacial acetic acid, or carbon disulphide,, about 80 per 
cent, of resin, which is also soluble in alkalies, but not in benzine, 
and whose alcoholic solution is coloured dingy-green by ferric 
chloride. ( Fluckiger .) Leube (1860) analyzed a sample of Kamila 
which yielded nearly 29 per cent, of ash, 47*6 of resin,, and 
19*7 of other soluble matters, consisting of citric, oxalic, and 
tannio acids, gums, &c. Cold alcohol dissolved a resin, 
C ,i H l ®0 4 ', fusible at 80°C., and left a more sparingly soluble 
resin, C 8 H u 0 5 , melting at 191° C. Both resins are brittle, 
reddish-yellow, soluble in alkalies with a red colour, not altered 
by dilute acids, and when treated with nitric acid yield oxalic 
acid. Leube could not obtain Anderson's Rottlerin, C 1 *H I0 0 5 
or C M H 20 O 6 (1855), which crystallized from the concentrated 
ethereal tincture in yellow silky needles. Groves (1872) 
ascertained that it is easily modified by exposure to air, 
and is consequently obtained only from the recent drug, 
Fliickiger subsequently observed that on being fused with 
potassa, rottlerin yields paraoxybenzoic acid . Anderson's resinous 
colouring matter has .the compositiom C 50 H 30 0 7 , melts at 100° C., 
is easily soluble in alcohol and ether, and yields with lead acetate 
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an orange-coloured precipitate. By treating Kam&la with Boil¬ 
ing alcohol, and cooling, amorphous floccules of the composition 
are obtained, which are sparingly soluble in cold 
alcjbhol and ether, and are not precipitated by lead or silver 
salts. ( National Dispensatory ,) 

/ lKessrs. A. G. Perkin and W. H. Perkin, Junr. {Berichte, 1886), 
have recently separated from Kamala a substance which they 
name MaUotoxin y C 11 !! 10 © 3 or C 18 H ie 0 5 . It was obtained 
by shaking powdered Kamala with bisulphide of carbon, 
evaporating the solution, and treating the residue with just 
enough bisulphide of carbon to remove the resinous impurities. 
It was finally purified by crystallization from benzine or 
toluene. It formed small flesh-coloured needles, soluble in 
alkalfes, alcohol and acetic acid, but insoluble in water. It 
appears is be identical with the rottlerin of Anderson. Later 
still, L; Jarvein (Ber.> xx., 182) obtained a yellow crystalline 
substance from Kamila, melting at 200°, to which he gave the 
same name and formula as Anderson’s rottlerin. 

The bark of this tree is astringent, and Professor Hummel 
found it to contain 6*5 per cent, of tannin 

Carefully selected, Kamala, according to P. Siedler, will not 
contain more than 15 per cent, of ash, whilst the commercial 
article yields from 21*8 to 49*1 per cent. By sifting, fractions 
may be.obtained containing as low as 5*2 and as high as 25 per 
cent. High percentage of mineral matter may be due to careless 
collection, or to adulteration; in the latter case, the ash may 
range from 50 to 80 per cent. The percentage of ash has notably 
increased of late, and by sifting it is often impossible to get the 
drug containing less than 14 per cent, of ash. Of 46 samples 
examined by the* author, only three contained less than 6 per 
cent. Zeitg. % 1891,162.), 

Commerce. —Kamdla is collected in the N.-W. Provinces, the 
Concan and Madras, and is distinguished by the collectors as of 
two qualities, Rapila and Kapili; the latter is the best, and is 
obtained by shaking the fruit only in a basket to separate the 
glands. Kapila consists of the glands and other parts of the 
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plant, and has a greenish tinge. The collection oi the drug is 
an industry of the hill Khonds in Gan jam, who sell a few 
measures for a few measures of rice or a yard of cloth. 

The average Value of the best red Kamila is Es. 11 per 
fnaund of 41 lbs. The high winds laden with dust, which often 
prevail in India, cause a certain amount of impurity in the drug 
from the adherence of dust to the capsules and leaves of the 
plant. Native dealers test the drug by taking it up on the 
moistened finger and rubbing it firmly upon a piece of white 
paper; if orf good quality, a smooth paste is formed and the 
paper is stained of a bright-yellow colour. 

RICINUS COMMUNIS, Linn. 

Fig.— Bentl. and Trim., t. £37; Sibth. FI. Grme. x., t. 952 ; 
Bayne, Arneigew. x., t. 48; Rheede, Hort. Mai. it'., t. 32 Castor 
plant [Eng.), Ricin commun (Fr.). 

Hab. —Africa ? Cultivated throughout India. The leaves, 
seeds, root, and oil. 

Vernacular. —Arandi [Hind.), Erandi (Mar.), Bherenda 
(Beng .), Amanakkam-chedi (Tam.), Amudapu-chettu (Tel.), 
Avanakku (Mai.), Karala-gida (Can.), Erando (Guz.). 

History, Uses, &C. —The Castor plant is called in 
SaUskrit Eranda, Buvu, Ruvuka and Uruvuka, and the red 
variety Raktairanda; the root and the oil obtained from the 
seeds have been used medicinally'by the Hindus from a very 
remote period, and are mentioned by Susruta, 

Both root and oil are described as purgative and useful in 
costiveness, flatulence, rheumatism, fever and inflammatory 
affections; on account of,its efficacy in rheumatism the plan 
bears the synonym of Vatdri (v£ta-£ri). As a purgative the 4 
oil is directed to be taken with oow’s urine or an infusion of 
ginger or the decoction of the ten roots known as dasamula (see 
Yol. I., p. 243), The seeds freed from the husks and germs, and 
boiled in milk and water, form a decoction which is given in 
rheumatism; a decoction of the root with carbonate of potash 
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is also proscribed, and most compound medicines given in 
rheumatic and neuralgic affections contain the root. The leaves 
are applied to the breast to stop the secretion of milk, and, 
boiled with the root in goat’s milk and water, they are used 
as a local application in ophthalmia. When applied to the 
abdomen they are popularly thought to promote the menstrual 
flow; in Qovardhana (203), the halikavadhu , or “peasant 1 
woman,” is represented as lying in pain upon the leaves of the 
JEranda. 

In the proverbial language of the Indians the Castor plant is 
emblematic of frailty; they say :—Naukri arand ki jar hai (ser¬ 
vice is like the root of the Castor plant). The Arabs appear to 
have first become acquainted with the tree in India, as they 
call the seeds Simsim-el-hindi, “Indian Sosamum,” and the 
plant Khirvaa a word which signifies any weak or 

frail plant; the properties they attribute to it are also those 
mentioned by Sanskrit writers. Again, in the Saptasataka of 
Ilala, we find the large and swelling breasts of the peasant 
girl likened to the Eranda leaf, and in Arabic we have the 
expression applied to a beautiful and tender girl. 

R. communis is the Bidanjir and Kinnatu of the Persians ; it 
also bears various local names, such as Gerchak in the Shahpur 
District, and Buzanjir, “goat’s fig,” in Khorasan. 

Aitchison notices its cultivation round the borders of fields 
in the latter province, and in the Harirud District, for the sake 
of the oil which is used as a lamp oil, and says that the peasantry 
are unacquainted with its purgative properties. The plant was 
cultivated in Southern Europe at a very early date; it is the 
#tiVof Herodotus, the of Theophrastus (H.P.L,16; C.P. ii.), 
and the «« or tporw of Dioscorides (iv., 158), who observes 
that the name * is given to the seed on account of its 
resemblance to an insect known by that name (Ixodes Ricinus , 
Latr.). He also notices Castor oil and its medicinal use. It 
is the Ricinus or Cicus of Pliny (15, 7), “a tree which grows 
in Egypt in great abundance ; by some it is known as croton, 
by others as sili, and by others, again, as wild sesamum: it is 
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not so very long since this tree was first introduced here. 
, Eaten with food the oil is repulsive, but it is very useful for 
burning in lamps." 

The Jews and Abyssinian Christians say that it was under 
this tree that Jonah sat, but in the English version the Hebrew 
word “ Kikajon " is translated “ gourd." For a history of the 
plant in Europe, the Pharmaeographia may be consulted. 

Mahometan medical writers describe two kinds, red and 
white: the red is send to be the most active. They, consider 
the oil a powerful resolvent and purgative of cold humors, and 
prescribe it in palsy, asthma, colds, colic, flatulence, rheumatism, 
dropsy and amenorrhoea ; of the seeds, 10 kernels rubbed down 
with honey are sufficient as a purge. A poultice of the 
Crushed seeds is used to reduce gouty and rheumatic swellings, 
and inflammation of the breasts of women during lactation. 
The leaves have similar properties, but in a less degree. The 
fresh juice is used as an emetic in poisoning by opium and 
other narcotics; made into a poultice with barley meal it is 
applied to inflammatory affections of the eye. The root-bark 
is used as a purgative and alterative in chronic enlargements 
and skin diseases; it is also applied externally. 

In modern medicine Castoroil is much valued as a non-irritant 
purgative ; a drop is sometimes dropped into the eyo to allay 
irritation, and, strange to say, the leaves are applied locally in 
Europe to promote the secretion of milk, whereas in India the 
native practice of applying them to stop the secretion of milk 
is recognised in the Government hospitals under European 
superintendence. A fluid extract of the leaves has also been 
recommended in Europe as a lactagogue. As a purgative the 
oil is best administered in the pearly morning on an empty 
stomach, when about one drachm will usually be found sufficient, 
at other times at least half an ounce will be required. Various 
fluids have been recommended to conceal the taste of the oil, 
such as brandy, peppermint water, &c., but the decoction of fresh 
ginger, as used in India, is, we think, the best vehicle. The 
above remarks apply to cold drawn oil; the bazar oil extracted 
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by boiling is more active, and, as it is not always carefully 
prepared, it may contain the acrid principle of the seed and 
give rise to disagreeable symptoms. The alleged antirheumatio 
properties of the plant so insisted upon by Hindu and Maho¬ 
metan physicians are worthy of being tested by careful clinical 
observation. 

M. H. Meyer (Pharm. Zeitsoh. /. Russland. xxx> p. 282, 
1891), in order to jlecide the question as to the purgative 
properties of ricinoleic acid, prepared that substance perfectly 
pure, also its glyceride, and ricinelaidic acid. All these 
preparations were administered to cats, and acted as purgatives. 
The author concludes that there is no reason to suppose that 
Castor oil contains any purgative principle other than 
ricinoleic acid. 

Dr. H. Stillmark’ has discovered in the seeds an albuminoid 
body which he has named “Ricin.” This, however, does not 
appear to be the purgative principle. Its action, whether given 
by the mouth or hypodermioally, is to produce haemorrhagic 
inflammation of the gastro-intestinal tract, affecting primarily 
the small intestines, and probably obstructing the bile duct, 
since there is usually extreme fullness of the gall bladder; the 
inflammation also extends to the vesical mucous membrane. 
Diarrhoea is by no means constant. The drowsiness and 
convulsions which occurred in some of his experiments on 
fl.u inrifl.lft he attribute* tp possible thrombosis of the cerebral 
vessels. The lethal dose of ricin for man he calculates to be 
6*0 milligrams for a man weighing 60 kilograms, this generally 
being equal to about ten ordinary selds, although Ohristison 
once had a fatal case, where only three seeds had been swallowed, 
and, on the other hand, a case is on record in which a person 
who had eaten 17 seeds, recovered. 

Ricin appears to have a peculiar effect upon blood, causing 
a rapid conglomeration of the red corpuscules, together with 
the formation of a substance like fibrin. One part of ricin ko 
60,000 of defibrinated bipod is sufficient to cause a separation of 
the serum, so that the latter is capable of being passed through 
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a filter. Crotonoleic acid, which exists in croton seeds, was 
found to be quite distinct from ricin. 

The results obtained by Dr. Stillmark find further confirma¬ 
tion in a note in the Medical Recorder (July, p. 299), in which 
it is stated that fifteen children, under six years of age, poisoned 
by eating castor seeds, suffered from severe vomiting and 
prostration, but not from catharsis. 

Ehrlich (Deutsche Med . Wochenschr No. 32, p. 976, 1891) 
xeports some interesting experiments with ricin. He found 
that injected into the veins of animals, it is fatal in doseB of 
three lnilligrams per kilo of body-weight; taken internally it 
is a hundred times less active, but still so poisonous that 0*18 
gram is a fatal dose for an adult man. He found different 
animals to be unequally affected by it ; guinea pigs were 
especially susceptible to the poison, but white mice much less 
so. The symptoms were diarrhoea and prostration*, on post¬ 
mortem examination the appearances in scone cases were such 
as are seen in cholera, but more frequently there was a 
haemorrhagic condition of the intestines and often*, of the 
Subcutaneous cellular tissue. 

Ehrlich also succeeded in rendering animals insusceptible 
to the poison by administering gradually increasing doses 
internally: at the end of two months of this treatment he found 
that mice could bear a dose of 5 decigrams of ricin (sufficient 
to kill an adult man), the fatal dose for an unprotected mouse 
being 35 milligrams. 

The immunity obtained was still more marked in experiments 
on the conjunctiva; under ordinary circumstances touching the 
membrane with a 1 per cent, solution of ricin produced intense 
inflammation, but after several weeks of protective treatment 
the strongest solution oould be freely applied without producing 
any effect. 

The establishment of the immunity appears to commence 
suddenly on the sixth day, and continues to increase from that 
time. The author insists upon the similarity between this 
Hi.—>39 
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sudden immunity and the critical subsidence of foyer in certain 
acute diseases, such as pneumonia, measles, &c., which he 
considers may also be regarded as indicating the establishment 
of an immunity in those diseases. 

Animals in which an immunity to the ricin poison had been 
established, were found, six months after the cessation of all 
treatment, to be incapable of being affected by the poison. 
Ehrlich has also made similar experiments with abrin , the 
active principle of Abrm precatorius, which he reserves for 
early publication. 

Description. -^-There are many varieties of the plant 
which have been produced by cultivation; they may be divided 
into the large red-seeded kinds, and those with, grey seeds 
marked with brown blotches; the latter are preferred for 
medicinal use. 

The roots are tolerably straight, and give off a few rootlets; 
they are covered by a light-brown bark, nearly smooth, but 
marked with little transverse warty ridges. The wood is white 
and soft. The bark has an acrid taste. 

The seeds are contained in a tricoccous capsule, one in each 
cell; they are oblong, from £ to £ an inch long and about £ of 
an inch broad, the dorsal surface is more arched than the 
ventral. The apex is somewhat pointed, below it is a tumid 
caruncula, on the removal of which a dark depressed cicatrix is 
seen. The testa is grey* marked with brown blotches. The 
kernel is enclosed in a delicate white membrane, and consists of 
a copious white albumen, in the axis of which are situated two 
leafy cotyledons and*a short stout radicle. 

Microscopic structure .—The epidermis of the seeds is com¬ 
posed of tabular cells, which are here and there coloured in 
patches which correspond to the spots on the seed. The testa 
consists of cylindrical cells in close apposition. The kernel 
is a mass of closely-packed cells with granular contents, but if 
water is brought in contact with the section, oil globules separate 
from the albumen. In the latter may be demonstrated the 
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Aleurone crystals which are found in many seeds. (Sachs 
Lehrbuch dpr Botanik , p.554.) The root-bark shows numerous 
cells filled with a yellow refractive substance which appears to 
be resinous; in other respects it is not remarkable. 

Chemical composition .—The most important constituent of 
tho $eeds is the fixed oil called castor oil, of which the peeled 
kernels afford at most half of their weight. 

The authors of the Phannacographia say:— 

“ The castor oil of commerce has a sp. gr. of ^ibout 0*96, usually 
a pale yellow tint, a viscid consistence, and a very slight yet 
rather mawkish odour and taste* Exposed to cold, it do^s not 
in general entirely solidify until the temperature reaches —18°C. 
In thin layers it dries up to a varnish-like film., 

“ Castor oil is distinguished by its power of mixing in all 
proportions with glacial acetic acid or absolute alcohol. It is 
erven soluble in four parts of spirit of wine (*838) at 15 Q C., and 
mixes without turbidity with an equal weight of the same 
solvent at 25° C. The commercial varieties of the oil, 
however, differ considerably in these as well as in some other 
respects. 

“The optical properties of the oil demand further investiga¬ 
tion, as we have found that some samples deviate the ray of, 
polarized light to the right and others to the left. 

“ By saponification, castor oil yields several fatty acids, one 
of which appears to be Palmitic Acid . Another acid (pecuhaj* 
to the oil) is Ricinoleic Acid y C l8 H* 4 O s ; it is solid below 
0°C*.; does net solidify in contact with the air by absorption 
of oxygen, and is not homologous with oleic or linoleic acid, 
neither of which is found in castor oil. Castor oil is never¬ 
theless thickened, if 6 parts of it are warmed with 1 part of 
starch and 5 of nitric acid (sp. gr. 1*25), Ricimldidin being 
thus formed. From this, Ricinelaulic Acid may easily be 
obtained in brilliant crystals. 

“As to the albuminoid matter of the seeds, Fleury (1865) 
obtained 3*28 per cent, of nitrogen, which would auswer to 
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about 20 per cent, of such substances. The same chemist 
further extracted 46 # 6 per cent, of fixed oil, 2*2 of sugar and 
mucilage, besides 18 per cent, of cellulose. 

“Tuson, in 1864, by exhausting castor oiUseeds with boiling 
water, obtained .from them an alkaloid which he named Ricinine . 
He states that it crystallizes in rectangular prisms and tables, 
which ,when heated, fuse, and, upon cooling, solidify as a 
crystalline mass; the crystals may even be sublimed. Ricinine 
dissolves readily in wat 1 or alcohol r less freely in ether or 
benzol. AVith mercuric chloride^ it combines to form tufts of 
silky crystals, soluble in water or alcohol. Werner (1869), on 
repeating Tuson’s process on 30 lbs. of Italian castor oil seeds, 
also obtained a crop of crystals, which in appearance and 
solubility had many of the characters ascribed to ricinine, but 
differed in the essential point that when incinerated they left a 
residuum of magnesia. Werner regarded them as the .mag¬ 
nesium salt of a new acid. Tuson repudiates the suspicion that 
ricinine may be identical with Werner's magnesium compound. 
E. S. Wayne of Cincinnati (1874) found in the leaves of 
Ricinus a substance apparently identical with Tuson’s ricinine; 
but he considers that it has no claim to be called an alkaloid. 

“The testa of castor oil seeds afforded us 10*7 per cent, of 
ash, one-tenth of which we found to consist of silica. The ash 
of the kernel previously dried at lOO 0 ^ amounts to only 3*5 
per cent.” (Op. cit., 2nd Ed„ p. 569.) 

K. Hazura and A. Griissner (Moniteur Scient., Ap. 1889) 
infer from their experiments that the liquid acid of castor oil 
is not a single compound, as has been hitherto supposed, but a 
mixture of two isomeric acids of the composition C I8 H 34 0 5 , 
one of which, ricinoleio acid, yields oi» &£idation trioxystearic 
acid, whiUt the other*, ricinisoleic acid, yields isotrioxystearic 
acid. The proportion qf these acids is about 1 of the former to 
2 of the latter. As ho dioxystearic acid has been obtained 
from the oxidation of the liquid acids of castor oil, it may be 
concluded that of all the fatty oils hitherto examined, castor oil 
is the only one which contains no oleine. 
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The legves, stem, and root oi R. communis contain the same 
active principles as the seeds ; a proximate analysis by A. L. 
Beck ( Amer . Journ. Pharm., 1888) gave the following 
results:— 



Leaves. 

Stem. 

Root. 

Extracted by petroled!!) spirit. 

» » ether . 

„ „ alcohol .... 

•• water .... 

4*582 

*575 

2490 

12 699 
1*200 
2193 
5-440 
43-590 
11-220 
12-700 
1311 

0275 

0316 

0-833 

0-380 

0338 

„ „ diluted Na OH . 

if M ir H 01.... 

Loss by chlorine .. 

i 


ASH...... ..... 

6'4<W 

6100 

7050 

7 083 

Moisture ...... 

Lost ..... 





The poisonous principle present in castor oil seeds has been 
variously represented as an alkaloid, a glucosride, and an 
organic acid. But as the result of an exhaustive chemical and 
pharmacological investigation, recorded in a lengthy treatise 
( Arbeit. d. Pharmakol. InsL'Dorpat, Part III., p. 59), Herr Still- 
mark has come to the conclusion that it is an albuminoid body, 
identical with the “ B. phytalbumose, separated from the 
dried juice of Carica Papaya by Sidney Martin, and belonging 
to the class of unformed ferments. This substance, which he 
has named i( ricin, ,, may be prepared by exhausting well- 
pressed peeled Ricinus seeds, reduced to powder, with a 10 per 
cent, solution of sodium chloride, saturating the clear percolate at 
the ordinary temperature with magnesium sulphate and sodium 
sulphate, and keeping it in a cool place, when, besides large 
crystals of the two sulphates, a white precipitate, easily separable 
from these, is formed. This is placed in a dialyser, with 
frequent changes of water, for six days, after which the residue 
is removed and dried over sulphuric acid, and can then be 
reduced to a snow-white powder, which still contains 10 20 

per cent, of sulphate. This substance is a most powerful poison. 
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exercising a remarkable^ power of coagulation, so that the blood 
coming into contact with a minute quantity that has been 
absorbed is coagulated, blocks the lumina of the intestinal 
capillaries, and causes thrombosis and ecchymosis. Even when 
introduced subcutaneously, the principal action of the poison 
appears to occur in the intestinal canal, and not at the place of 
injection. The lethal dose for a man weighing sixty kilograms 
is estimated as 0*18 gram, and it is stated that this quantity is 
contained in the press-cake from 3 grams of peeled seeds. In 
view of this fact, that the residue from the pressing of castor 
oil contains such large quantities of a tasteless poison exceeding 
arsenic in toxic power, and at present not to be detected in 
the body by any known method* Herr Stillmark raises the 
question, whether it should npt be made compulsory upon 
manufacturers to burn the cake, or render it harmless by a 
process of boiling that would destroy the ferment. Jfix pei iments 
Were also made upon the seeds of nine other species of fiicinus, 
as well as those of Croton Tiglium and Jatropha Cureas, and in 
each case a poisonous albuminoid substance was separated, 
similar to, if not identical with, ricin, and belonging to the 
class of ferments. It is pointed out by the author that the 
coagulating power of ricin explain* the external application 
in some countries of crushed Ricinus seeds as a haemostatic. 
(. Pharm . Journ., Nov. 2nd, 1889.) 

Commerce .—Several varieties of the castor plant are cultivate 
ed in India: they may be divided into large-seeded and small- 
seeded. The seeds of the latter variety only are exported, 
those of the former being used in India for the preparation 
of an inferior kind of oil which is used for lubricating 
machinery, &c. 

The exports of seed from 1885-86 to 1888-89 were:— 

1885-86 . 34,000 ions, valued at 30 lakhs of Rupees. 

^1886-87 . 31,000 „ „ 29 „ 

1887- 88 . 86,000 „ „ 84 „ „ 

1888- 69 . 29,000 „ „ 31 „ 

Most of the cftstbr seed goes to Italy. 
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The exports of oil, mostly from Bengal, during the same 
period, were:—' 

1885-86...2*2 millions of gallons, Talued at 22 lakhs of Rupees. 


1886-87...2-7 

99 

99 

* 9 

27 ,, „ 

1887-88...2-7* 


99 

99 

26 ,, „ 

1888-89...2*7 

99 

99 

99 

26 „ *> 


Almost the whole of the oil goes to England. 

^ Ricin has been introduced into commerce by Merck of 
Darmstadt. 

BALIOSPERMUM AXILLARE, Blume. 

Fig.— Wight Ic », t . 1885; Rort. Mai. x. f t. 76. 

Hab. —Tropical and Subtropical Himalaya. Deccan 
Peninsula. The- root and seeds. 

Verg/umlaS ~Danti ( Hind ., Beng.,Mar., Ouz. ),Kend6-am4dam 
( Tel .), Ntga-danti (Tam., Mai.). 

History, Uses, &C.—This plant, in Sanskrit Danti, 
Nagadanti or Danta-mulika, with numerous synonyms, such 
as Upachitra, Makulaka, &c., is much used in Hindu medicine 
where purgation is indicated, the root being generally prescribed; 
The seeds (Dariti-vija)are also used, and are sometimes sold in the 
shops as croton seeds. The following formula from Chakradatta 
will show how the root is prescribed:— 

“ Ddnti haritaki .—Take 25 large chebulic myrobalans and 
enclose them in a piece of cloth, then take of the roots of 
Baliospermum axillare and Ipomcea Turpethum , each 200 tolas, 
water 64 seers, boil them together till the water is reduced to 
8 seers. Strain the decoction, take out the chebulic myrobalans 
and fry them in 32 tolas of sesamum oil. To the strained 
decoction add 200 tolas of old treacle, then boil till reduced to 
the proper consistence for a confection. Now add to the mass 
the following substances: powdered root of Ipomcea Turpethum 
32 tolas,, long pepper and ginger, each 8 tolas, and stir them. 
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well; when cool, add 32 tolas of honey; cinnamon, cardamoms, 
tejpat leaves, and the flowers of Mesua ferrea , each 8 tolas, and 
prepare a confection. The chebulic myrobalans should be kept 
embedded in the medicine. Two tolas of the confection and 
one of the myrobalans are to be taken every morning.” 

A more simple formula from the Bhavaprakasa is the 
Oudishtaka, Take of danti , trivrit (Ipomcea Turpethum ), and 
plumbago root, black pepper, ginger and long pepper root, 
equal parts in fine powder; treacle, equal in weight to all the 
other ingredients, and mix. Dose about a tola every morning, 
in flatulence, anasarca, jaundice, &c. 

Rheede says of Danti:—Folia, radix atque fructus, tanta 
purgandi pollent en^rgia, ut solus odor catJwsin excitet: folia 
extrinsice applicata articulaffiffedentur morbo.” 

Roxburgh remarks:—“ The seeds are esteemed by the natives 
agood purgative; they administer one seed bruised up with water 
for every evacuation they wish the patient to have. There 
would appear to be little doubt that the seeds of this plant were 
the original Dand of the Arabian physicians, but were sub¬ 
sequently superseded by those of Croton Tiglium , as has been the 
case in India. 

Description. —Roots nearly straight, seldom branched, 
about as thick as the finger; bark brown, scabrous; wood yellow¬ 
ish-white, soft and tough. The outer layer of the bark consists 
of several rows of brick-shaped brown cells, mostly empty, but 
some of them containing a dark reddish-brown resin.; within this 
the parenchyma is so loaded with conglomerate raphides that 
its structure is with difficulty seen; it has many cells filled with 
resin as in the suber, and very numerous yellow liber cells. 
The wood is loaded with starch. 

The seeds weigh about one and a half grains each, and are 
exactly similar to very small castor seeds. 

Commerce .—Hie seeds are no longer found in the bazars, 
having been superseded by the imported croton seeds; the root 
is also difficult to obtain, that sold in the shops as Danti-mul 
being usually the root of Ricinus communis , 
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TRAGIA INVOLUCRATA, Linn. 

Pi g'^Burm. Zeyl,, t. 92; Rheede , Sort Mat it t 3 9\ 
var. eannabina , 4. 2W. Euphorbt. 15, 49 B. 

Hab. —Throughout India. The root. 

Vernacular . —Barhanta (Hind.), Bichati ( Beng .), Kanchuri, 
(Tam.), Kanchkuri, Khajkolti (Mar.) s Dulaghondi (Tel.) t 
Haligilu (Can.). 

History, Uses, &C.—This’very variable plant, of which 
four varieties are described in the Flora of British India , is the 
VrischikSli of the Raja Nirghanta, where it is said to bear the 
same name in Marathi and to be called Haligilu in Canarese. It 
is recommended in bilious fever, and as a diuretic and alterative. 
Rheede says of it:—Conducit in febre ossium, ac servit pro 
pruritu corporis; in decocto data urinam suppressain mo vet.” 
He also notices its use on the doctrine of signatures os a 
remedy for the sting of the Ray fish. 

Ain die (ii. f 61 and 389) says :—“The root, which is sometimes 
called ‘ Coorundootievayr, , has in its dried state but little taste or 
smell, though in its more succulent condition it has a rather 
pleasant odour ; it is considered as diaphoretic and alterative 
and is prescribed in decoction, together with other articles of 
like virtues, to correct the habit in cases of mayghum (cachexia), 
and in old venereal complaints, attended with anomalous 
symptoms; an infusion of it is also given as a drink in ardent 
fever, in the quantity of half a tet cupful twice daily.” 

In the Concan the roots of these plants are used to aid the 
extraction of G uin ea-worm, a paste made from them being 
applied to the part. A paste of the roots with Tulsi juice is 
also used as a cure for itchy eruption of the skin. -In Tanjore, 
the root is boiled with cow's milk and taken at bedtime for dry 
cough. 

Description. —Shrubby, climbing; 4 to 5 feet high ; 
leaves petioled, 3-divided, serrate, hairy, 2 to 4 inches long; 
Stipules half lanceolate; racemes erect, many-flowered; mole 
flowers numerous on the upper part of the raceme, very small, 
XU—40 
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yellow, each with three bracts; female flowers beneath the 
male, two on each raceme, with the calyx leaflets pinnatifid. 
The plant stings liko the nettle. For a description of itr 
varieties, the reader is referred to the Flora of British India. 

EXCiECARIA AGALLOCHA, Linn . 

Fig.— Wight Ic.y t. 1865 It; Rheede, Bart. Mat . v*, t. 45. 
Blinding tree. Tiger's milk tree (Eng.), Arbre aveuglant (Fr.). 

Hab. —Tidal forests of India. The juice and cork. 

Vernacular .—Gaoura, Uguru, Gangwa, Geria ffieng.), Chilla 
(Teh), Haro (Can.), Geva, Phungali, Hura(Afar.), Tillai-cheddi 
(Tam.). 

History, Uses, &C.—This tree was named Agallocha by 
the old botanists, from a supposition that a kind of Aloe-wood 
was yielded by it; but Loufeiro, speaking of E. cochin-ckinensis, 
remarks, “nec agallochum, quamvis spurium, in ilia inveneri . 99 
The wood is white, soft, and spongy, and has no aromatic pro¬ 
perties. All parts of the tree abound in an acrid milky juice, 
which causes intense pain if it gets into the eyes; this juice is 
said to be used in Australia and New Guinea to cure ulcers, 
leprosy, &c. If collected it hardens into a kind of caoutchouc, 
a grain or two of which is used by the boatmen on the Western 
Coast of India as a purgative. Ainslie (»., 438) states that a 
decoction of the leaves is occasionally given by Hindu doctors 
in epilepsy, in the quantity of a quarter of a teacupful twice 
daily. This decoction is also used as an application to ulcers. 

Smith (Econ. Did., 5) states that in Fiji the plant is employed 
for the cure of leprosy, its mode of application being very 
singular. The body of the patient is first rubbed with the green 
leaves; he is then placed in a small room and bound hand and 
foot, and a small fire is made of pieces of the wood, from which 
rises a thick smoke ; the patient is suspended over this fire, and 
remains for some hours in the midst of the poisonous smoke, 
enduring the most agonising torture and often fainting. When 
thoroughly smoked he is removed, and the slime is scraped 
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from the body; he is then scarified and left to await the rowlt, 
which, if the patient survives, is said to be a cure. 

From the lower part of the trunk and roots of this’tree a soft, 
ight, reddish suber is obtained, which is sold by the itinerant 
medicine men of Western India, under the name of Tejbul, as 
an. aphrodisiacal tonic. It occurs in irregular-shaped pieces 
about half an inch thick, and soften as large as the palm of the 
hand, from which the epidermis has been removed by scraping 
and trimming. The structure is that of course cork, the cells 
being about six times the sise of ordinary cork cells. This sub¬ 
stance has a glistening appearance, and is always kept saturated 
with water, so that on breaking it, it appears to be full of juice. 
It is inodorous and tasteless 

On some parts of the Coast it is said to be used for making 
floats for fishing nets. 


Description.—-A small evergreen tree or shrub, growing 
along with Rhizophora and Avicennia, and sometimes called the 
“milky mangrove." Leaves ovate, between fleshy and coria¬ 
ceous 2 to 4 inches, entire or sinuate orenate, pate brown when 
dry.^base acute or rounded; nerves many, very faint, sub¬ 
horizontal petiole i to 1 inch. Flowers fragrant, male spikes 
numerous, 1 to 2 inches; female racemes few, 4 to I inch. 
Bracts of male spikes with one flower and several minute 
braetioles. Filaments much lengthened after flowering. Styles 
free nearly to th$ base. Seeds subglobose, smooth. The 
variations in the size of the fruit and seeds are remarkable. 
(FI. Br. Lul.) 

Plants of minor importance belonging to this order, which 
are used medicinally, are:— 


Macaraoga Roxburghii, Wight /<?., t. 817, a small 
tree of the Deccan Peninsula', with peltate, cordate leaves, small 
green flowers, and iruit the size of a pea. The young shoots 
and fruit are oovered with a clammy, reddish secretion having 
an odour like turpentine. The country people use the following 
in Jarandi (Angl ., Liver)One part of the young shoots, with 
3 parts of the young shoots of Khor^ti (Ficus asptrrima), are 
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sprinkled with hot water and the juice extracted; in this is 
rubbed down 2 parts each oi the barks oi both trees. The 
preparation may be administered twice a day in doses ol & of 
« seer. The Marathi name is Chandvar. The bark contains 
18‘4 per cent, of tannic acid, giving a blue-black precipitate 
with ferric chloride, and the air-dried bark leaves 11 per cent, 
of mineral matter on. incineration. 

Chrozophora plicata, A. Juu., Burnt. Ind., t. 62,/. 1, 
is acommon weed on cultivated ground, and in the bottoms of 
dried up tanks in many parts of tropical India in the cold season. 
It is reputed to have alterative properties, and is mentioned by 
Ainslie as a plant which Dr. F. Hamilton had brought to him 
in Behar, as one of those which was supposed to have virtues in 
leprous affections; the dry plant is made into a decoction to 
which is added a little mustard. (Mat. Ind., ii., 398.) 

Sebastiania Chamaelea, Miill-Arg., the Cadi-avanacu 
of Rheede (ii., 34), and the Bhui-erandi of the Concan, is a small 
plant, with linear, finely serrated leaves and small spinous cocci, 
the juice of which in wine is used as an astringent; a ghrita 
of the plant is considered to bo tonic, and is applied to the 
head in vertigo. 


URTIOACEiE. 

GIRONNIERA RETICULATA, Thwaites. 

Fig.— Bedd. FI. Bylv., t. 313. Syn., Celtis reticulata. 

Hab. —Sikkim, Himalaya, Assam, Burma, Pegu, Deccan 
Peninsula, Ceylon. The wood. 

Vernacular. —Kodit&ni ( Tam.) ,Kho-manig (Nilgiri) ,N Srukiya- 
ood (Ind. Bazar»y. 

History, Uses, &c .-—This wood does not appear to be 
mentioned by Indian medical writers, nor can we find any 
record of its collection in India for medicinal uso, the bazars 
being supplied from Ceylon, where it has probably boen in uso 
from a remote period. 
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Thunberg says“The tree is called by the Dutch Stfont- 
Jmit, and by the Cingalese Urenne, on account of its disgusting 
odour, which resides especially in the thick stem and the larger 
branches. The smell of it so perfectly resembles that of humait 
ordure, that one cannot perceive the smallest difference between 
them. When the tree is rasped, and the raspings are sprinkled 
with water, the stench is quite intolerable. It is neverthe¬ 
less taken internally by the Cingalese as an efficacious remedy. 
When scraped fine and mixed with lemon juice, tit is taken 
internally, as a purifier of the blood in itch and other cutaneous 
eruptions, the body being at the same time anointed with it 
externally.” ( Thunberg's Travels , iv., 234.) 

Thunberg obtained leaves and young plants of the tree, but 
no blossoms; the planw were all killed by cold in the English 
Channel. 

The Portuguese call the wood Poo de meraa or Pao sujo . In 
India it is burnt as a fumigatory to drive away evil spirits; the 
bazar name'signifies te hellish incense.” In Ceylon, according 
bo Mr. J. Alexander, it is hung up near dwelling-houses as a 
charm to keep away evil spirits. As sold in the bazars it is a 
light-brown wood in irregular-shaped pieces, having a pene¬ 
trating odour, exactly similar to that of fresh human ordure. 

Chemical composition .—The wood has been examined by Prof. 
W. R. Dunstan. By distillation with water a minute quantity 
of a solid crystalline substance was obtained. It possessed a 
faBcal odour, and after purification mdted at 93 a 5°C. Its 
physical and chemical properties were not those of o-naph- 
thylamine. It afforded a crystalline picrata, by the analysis of 
Which the substance was shown to possess the composition of 
methyl-indole (C°H 9 N), and by its physical and chemical 
properties it was proved to be identical with the Pr. 3 methyl- 
indole, or skatole, which Brieger isolated in 1877 from human 
faeces, and Salkowski soon afterwards obtained from among the 
putrefaction products of animal proteid. Nenchi has observed 
the formation of the same substance when potash is fused with 
albumen, and it has also been prepared synthetically. Skatole 
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from G. reticulata corresponds in all its properties with 
synthetical skatole from propylidene phenyl-hydrazide. The 
oecurrenc# of skatole in a plant has not hitherto been observed; 
it has appeared to be a characteristic product of the bacterial 
resolution of animal proteid. ( Pharm. Journ., June 15th, 1889.) 

The nomenclature followed is that which has been proposed 
by Emil Fischer. The benzene nucleus of indole being desig¬ 
nated by Bz, and the pyrrole nucleus by the contraction Pr, the 
nitrogen of the pyrrole nucleus is numbered 1, as well as the 
corresponding carbon atom of the benzene nucleus; thus the 
formula of skatole is— 

OH 



Holoptelea itltegrifolia, PlanchWight Ic., t. 1968; 
Roxb. Cor . PUy t. 78 ; Bedd. FI. Sylvt. 310, a tree extending 
from the Sower Himalayas to Travancore, has a mucilaginous 
bark, which is boiled and. the juice squeezed out and applied 
to rheumatic swelling^; the exhausted bark is then powdered 
and applied over the parts covered by the sticky juioe. The 
vernacular names of the tree are Papri (Hind.), Aya (Tam,) t 
JNavili (Tel.), Vavala (Mar.) t Rasbija (Can.) 

CANNABIS SATIVA, Linn. 

JPig. — Bentl. and £Wfn., t. 231 ; Reichb, Ic. FI. Gam 

655; Rheede, WStii Mai. '0., U. 60, 61. Hemp (Stiff.), 
Chanvre (Fr.) 

Hab. — N.-W. Himalaya. Cultivated in India. The leaves, 
female flowering tops t resinous exwtaion, and seeds. 
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Vernacular* —The leaves—Bhang, Sabji (Hind., BenqMar.), 
Ganja-ilai, Bangi-ilai (Tam.), Ganja-aku, Bangioku (Tel.}, 
Kanch6va-ela ( Mai.), Bangi ( Can.), Bhang ( Ouz . )• Flowering 
tops—Ganja (Iliad., Beng., Ouz.), Ganja (Tam., Tel Mar .)* 
Kancha (MaL), Bangi (Can.). The resin—Charaa (Rind:,' 
Beng., Ouz., Mar.), Ganja-pH (Tam.), Ganja-rasam (Tel.), 
tTanchava-pala (MaL), JBangi-gondu ( Can •). The seeds—?* 
Ganje-ke^bij (Hind.), Ganja*virai (Tam.), Ganja*vittulu( Tel .), 
Kanchava-vitta (Mal.) y Bangi-bjjo (Can.). Ganja-bij (Beng.), 
Bhanga-cha-bi (Mar.), Bhang-nu-bi(<?ws.). 

History, Uses, &C.*--The hemp plant, in Sanskrit 1 
Bhanga and Indrasana, <f Tndra’s hemp/’ has been known in the 
East as a fibre plant from prehistoric times. It is mentioned 
along with the Yedic plant Janjida, which has magic and 
medicinal properties, and which is described in the Athavaveda 
(ix., 34, 35) as a protector, and is supplicated to protect all 
animals and properties. The gods are said to have three times 
created this herb (oshadhi). Indra has given it a thousand eyes, 
and conferred on it the property of driving away all diseases 
and kiillng all monsters ; it is praised as the .best of remedies, 
and is worn as a precious talisman ; along with hemp it 
prevents wandering (vishkandha), fever and the evil eye. 
De Gubernatis says that in Sicily the peasant women still 
believe in hemp as an infallible means of attaching their 
sweethearts. On Good Friday they take a thread of hemp and 
twenty-five needlefuls of -coloured' silk, and at midnight weave 
them together, repeating the following lines:— 

Cbistu & cdnnavu di Christu 
Servi pi nttaccnri a cbistu. 

“This is the hemp of Christ; it serves to attach this man." 
They then enter the Church with the thread in their hands, and 
at the moment of the consecration of the host^ they make three 
knots in it, adding at the same time some baits of the man they 
afe in love with, and invoke all the demons to attract him to 
his sweetheart. ( Cf. Mattia 9 di Martino, Usi e credenze popolart 
Sictliane , Woto, 18741) Bums in “Halloween" notices a 
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closely-allied superstition. The intoxicating properties which 
tHe plant possesses in its Eastern home appear not to havo been 
discovered until a more recent date, but in the fifth chapter of 
Menu, Brahmins are prohibited from using it, and in the sacred 
books of the Parsis the use of Bana, for the purpose of procur¬ 
ing abortion is forbidden. In Hindu mythology the hemp 
plant is said to have sprung from the amrita produced whilst 
the gods were churning the ocean with Mount Mandara. It is 
called in Sanskrit Yijaya, ° giving success,” and the favourite 
drink of Indra is said to be prepared from it. On festive 
occasions, in most parts of India, large quantities are consumed 
by almost all classes of Hindus. The Brahmins sell Sherbet 11 
prepared with Bhang at the temples, and religious mendicants 
Collect together and smoke Garja. Shops for the sale of pre¬ 
parations of hemp aro to be found in every town, and are much 
resorted to by the idle and vicious. Hemp is also used medi¬ 
cinally ; in the Raja Nirghanta its synonyms are Urjaya and 
Jay a, names which mean promoter of success, Chfipala “the 
cause of a reeling gait, ” Ananda “ the laughter moving,” Har- 
fthini “the exciter of sexual desire”; among other synonyms 
are Kashmiri “ coming from Kashmir,” Matul&ni “ the mater 
nal uncle's wife,” Mohini “fascinating,” &c. Its effects on man 
are described as excitant, heating, astringent; it destroys phlegm, 
expels flatulence, induces costiveness, sharpens the memory, 
excites appetite, &c. Susruta recommends the use of Bhang to 
people suffering from catarrh. In the Rujuvalahha , a recent 
work in use in Bengal, wo arc informed that the gods through 
compassion on the human race sent hemp, so that mankind f>y 
using it might attain delight, lose fear, and have sexual 
desires. 

The seductive influences of hemp have led to the most extra¬ 
vagant praise of the drug in the popular languages of India, 
but in truth it is one of the curses of the country ; if its use is 
persisted in, it leads to indigestion, wasting of the body, cotfgh, 
melancholy, infpotence and dropsy. After a time its votary 

* Sabtt or Sabji, an infusion ot' Bhang with black pepper, anise and 
sugar. In Bengal milk, and cucumber ; ?u*d melon seeds are added. 
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becomes an outcasto from society, and his career terminates 
in crime, insanity, or idiotcy. 

Ganja pie gur-gyan ghate , aur ghate tan andarka , 

Khckat , khokat dam nikse , mvU delAo jaisa bandqr ka . 

Who ganja smoke do knowledge lack, the heart burns constantly, 

The breath with coughing goes, the face as monkey’s pale you see. 

Fallon . 

According tb tradition, the use of hemp as an intoxicant was 
first made known in Persia by Birarslan, an Indian pilgrim, in 
the reign of Khusru flic first (A,D. 531—579), but, as we havo 
already stated, its injurious properties appear to have been 
known long before that date. 

There can be no doubt that the use of hemp as an intoxicant 
was Encouraged by the Ismailians .in the 8th century, as its 
effects tended to assist their followers in realising the tenets of 
the sect:— 

j\£m> f <\*> (3^ 1 li I j** pi 

3 uy lj tj u 

We’ve quaffed the emerald cup, the mystery we know, 

Who’d dream so weak a plant such mighty power coiild sho*l 

Hasan Sabah, their Celebrated chief, in the 11th century 
notoriously made use of it to urge (hem on to (he commission of 
deeds of daring and violence so that they became known a* the 
Hashshashin or “ Assassins.” Hasan studied the tenets of his 
sect in retirement at Nishapur, doubtless at the monastery 
noticed by O’Shaughnessy ( Bengal Dispensatory), in the following 
terms:— n Haidar lived in rigid privation on a mountain between 
Nishapur and Kama, where he established a monastery; after 
having lived ten years in this retreat, he one day returned from 
a stroll in the neighbourhood with an air of joy and gaiety; on 
being questioned, he stated that, struck by the appearance of a 
plant, he had gathered and eaten its loaves. He then led his 
companions to the spot, who aU ate and were similarly excited 
A tincture of the hemp leaf in wine or spirit seems to have been 
the favourite formula iu which Sheikh Haidar indulged liftnself. 
An Arab p,oet sings of Haidar’s emerald cup, an evident 
III—41 
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allusion to the rich green .colour of the tincture. The Sheik 
survived the discovery ten years, and subsisted chiefly on this 
herb, and on his death his disciples at his desire planted it in 
an arbour round his tomb. From this saintly sepulchre the 
knowledge of the effects of hemp is stated to have spread into 
Khorastn. In Chaldea it was unknown until 728 A. H., the 
kings t)f Ormus and Bahrein then introduced it into Chaldea, 
Syria, Egypt and Turkey.” 

Taki-ed-din Ahmad, commonly known as Makrizi, who wrpte 
a number of treatises upon Egypt in the 14th century, mentions 
the lease of the monopoly for the sale of Hashish in that 
country, and its abolition in 0 286) by the Sultan. 

Haji Zein in the Ikhti&r6t (1368), after noticing the two 
kinds of Kinnab mentioned by the Greeks, states that Indian 
hemp is known as Bey yjf or Sabz in Shiraz; after describing # its 
properties, he says that in cases of poisoning by it vomiting 
should be induced by the administration of butter and hot water 
to empty the stomach, and that afterwards acid drinks should 
be administered. 

The Greeks were acquainted with hemp more than 2000 
years ago; Herodotus (iv., 74, 75) mentions it as being 
cultivated by the Scythians, who used its fibre for making 
their garments, and the seeds to medicate vapour baths, 
pioscorides mentions two kinds of Kawd&is f the wild and the 
cultivated; the former is the Althaea cannabina of Linneus, and 
the latter Cannabis sativa; he states that the seeds, if eaten too 
freely, destroy the virile powers, and -that the juice is used to 
relieve earache. Galen and the early Arabian physicians, such 
as Ibn Sina and Razi, follow Dioscorides in - hia opinion of the 
properties of hemp, and do not notice its having any -intoxicat¬ 
ing properties, and unless the Oelotophyllis of Pliny (24, 102) 
was Indian hemp, there is no evidence to show that the ancients 
w£re acquainted with them. Plifiysays:—“The Gelotophyllis 
(laughing leaf) is a plant found in Bactriana, and on the banks 
of the Borysthones, Taken internally with myrrh, and wine, 
ail sorts of visionary forms present themselves, and excite the 
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most immoderate laughter, which can only be put an end to 
by taking kernels of the pine nut, with pepper and honey, in 
palm wine.’* The earliest Western medical writer who dis¬ 
tinctly mentions the intoxicating properties of hemp is Ibn 
Baitar, a native of Africa, who died in Damascus in 1248. All 
the later Mahometan physicians describe the two kinds of 
Kinnab mentioned by the ancients, whom they quote, and a 
third kind called Hindi or Indian. The name Cannabis is 
derived from the Persian Kanab, which is connate to the Sans¬ 
krit S'ana, the Russian Kanopla, the Irish Canaib, the Iceland 
Hanp, the Saxon Haenep, and the old German Hanaf. 

The author of the Makhzan-el-Aitfhja gives. Udiiarunas*as the 
Yunani name, and Kansbira as the Syrian, and also mentions a 
number of cant terms which are applied to it, such as Wark el- 
khyAl, Hashish, Hashishat-el-fukara, Arsh-numa, Chatr-i-akh- 
zar, &c. Charm is described, and the practice of smoking it. 
The Bengal-grown hemp is said to be less intoxicating than that 
grown in more Northern climates. Hempseed is called in Per¬ 
sian Shahdanah," royal seeds.” The leaves are made into Sherbet 
and conserves for intoxicating purposes. The properties of 
hemp are described as cold and dry in the third degree, that is, 
stimulant and sedative, imparting at first a gentle reviving heat, 
and then a refrigerant effect, the drug at first exhilarates, 
improves the complexion, excites the imagination, increases the 
appetite, and acts as an aphrodisiac; afterwards its sedative 
effects are observed—if its use is persisted in, it leads to indi 
gestion, wasting of the body, melancholy, impotence and dropsy. 

Mirza Abdul Razzak considers hemp to be a powerful exciter 
of the flow"6f bile, and relates cases of its efficacy in restoring 
appetite, of its utility as an external application as a poultice 
with milk in relieving haemorrhoids, and internally in gonor¬ 
rhoea, to the extent of a quarter drachm of bhang. 

Oharas is only mentioned in comparatively recont medical 
wo rks. The word is said to be der i ved from the Sanskrit 

• Some inch word may have been manufactured by the Syrian monks 
in the Middle Ages, postiblyirom tv and &ta$cpa> as an equivalent to the 
Sanskrit' Yqava.* 
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a skin, but it occurs in Persian with the primary signification 
of a piece of leather or cloth, the four comers of which are tied 
up so as to form a wallet, such as beggars carry ; in Hindi it 
signifies a feather bag for holding water, &o. The Charas 
collected ia Central Asia is stored in leathern bags by the cul¬ 
tivators. Among European writers in the East, Rhecde and 
Rumphius figure and describe the Indian plant; tho latter states 
that the kind of mental excitement it' produces depends upon 
the temperament of the consumer. He quotes a passage from 
Galen, lib. I. (de aliment . fa cult.), in which it is assorted that in 
that great writer’s time it was customary to give hempsccd to 
the guests at banquets, as a promoter of hilarity and enjoy¬ 
ment (the seeds are still roasted and oaten in the East). 
Rumphius adds, that the Mahometans in his neighbourhood 
frequently sought for the male plant from his garden, to be 
given to persons afflicted with virulent gonorrhoea or with 
asthma, and the affection which is popularly called “ stitches in 
the side.” He tells us, moreover, that the powderod leaves 
check diarrhoea, are stomachic, cure the malady named Pitao, 
and moderate excessive secretion of bile. He mentions the use 
of hemp smoke as an enema in strangulated hernia, and of the 
leaves as an antidote to poisoning by orpiment. 

In the Bulletin de Pharmacie (1810, p. 400), we find it briefly 
described by M. Rouyer, apothecary to Napoleon, and member 
of tbe Egyptian Scientific Commission, in a paper on the 
popular remedies of Egypt. With the leaves and tops, he tells 
us, collected before ripening, the Egyptians prepare a conserve, 
which serves as the base of the birch, the dmmoulc, and tho 
hemaouy . Hemp leaves reduced to powder and incorporated 
with honey, or stirred with water, constitute the torch of tho 
poor classes. 

Ainslie notices Majun , a confection made with hemp leaves 
to be use4 as a sweetmeat, the composition of which varies in 
different parts of the East, and to which are often added other 
intoxicating drugs. O’Shaughnessy in the Bengal Dispensatory 
1842 gives a detailed account of its preparation in Calcutta* 
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The medicinal properties of Cannabis have now been inves¬ 
tigated by many European physicians in India. O’Shaugh- 
nessy tried it with more or less success in various diseases, 
especially in tetanus, hydrophobia, rheumatism, the convulsions 
of children and cholera. Subsequent experience has confirmed 
the value of the drug as a remedy in tetanus and cholera. In 
the former disease we have obtained most satisfactory results, 
large doses are required, and the patient must be kept under 
the influence of tho drug for some days. 

In cholera its action may be compared with that of opium; it 
is most likely to be successful when resorted to early in the 
disease. People suffering from painful chronic diseases, such 
as rheumatism, are completely relieved of their pains by hemp, 
but as the effects of the drug go off, the pains return; some of 
O’Shaughnessy’s patients became cataleptic whilst under its 
influence. Christison, speaking of Indian Hemp, says:— 
4 ‘ I have long been convinced, and new experience confirms the 
conviction, that for energy, certainty, and convenience, it is 
the next anodyne, hypnotic and aiitispasmodie* to opium and its 
derivatives, and often equal to it. ” 

Among the “special opinions * 1 collected by Dr. Witt for the 
Diet, of the Econ . Prod, of India, we observe that Dr. S. J. Rennie 
recommends the tincture in doses of from 15 to 20 minims three 
times a day in °'Hite dysentery, and states that he, as well as 
other medical officers, obtained excellent results with it. Pi*/J. 
E. T. Aitchison states that the oil of the seed*, known as 
Kandir t/ak in Turkistan, is used in Kashmir as a liniment 
for rheumatic pains. Others notice it ns having valuable 
narcotic, diuretic and cholagogue properties. (Op. rit .. 
vol. ii., p* 124.) 

A. Aaronson states in the British Journal of Denial S&iencc , 
that the tincture as a local anaesthetic is perfectly fcafcislactory,. 
Ho has extracted with its aid as many as twenty-two teeth and 
stumps at one sitting. TJis plan is to dilute the tincture some 
three oi five times, according to tho probable duration of the 
operation. The diluted tincture is then applied on cotton 
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wool to cavities, if such exist, and also about the gums of the 
affected teeth. The beaks of the extracting forceps Me Jjno, 
after being warmed, dipped in the tincture. In cold weather 
ft is best to dilute the tincture with warm water. His patients 
acknowledge the immunity from pain they enjoyed during the 
operations, and all expressed surprise and pleasure at the simpli¬ 
city of the performance. 

Tannate of cannabin has recently been recommended - as a 
hypnotic. Cannabis appears oapable, directly or indirectly, 
of causing uterine contraction, as in many oases of uterine 
haemorrhage; and it is also said to provoke this act during 
labour with as much energy as , ergot, but with less persistant 
action, 

A recent correspondence in the Lancet, anent the* variation 
in action and occasional toxic effects of this drug, has 
brought from Dr. J. Russell Reynolds an important contri¬ 
bution respecting its clinical value. 

In explaining the occasional toxic effects of this drug, 
Dr. Reynolds says two things must be remembered: first, that, by 
its nature and the forms of its administration, cannabis indica 
is subject to great variations in strength. Extracts and 
tinctures cannot be made uniform, because the hemp grown at 
different seasons and in different places varies in the amount of 
the active therapeutic principle. It should .always be obtained 
from the same source, and the minimum dose should be given 
at first, and gradually and cautiously increased. The second 
important fact to keep in view is, that individuals differ widely 
in their relations to various medicines and articles of diet— 
perhaps to none more than to substances of vegetable origin, 
such as tea, coffee, ipecacuanha, digitalis, nux vomica, and the 
like. In addition to the purity of the drug, the possibility of 
idiosyncrasy must be borne in mind as calling for caution in 
giving Indian hemp. By gradually increasing the dose and 
habituating the organism to its use, the use of Icannabis indica 
may be pushed to 3 or 4 grains of the extract at a dose with posi¬ 
tive advantage. But in Dr. Reynolds’ experience 1 grain would 
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bring about toxic effects in the majority of healthy adults; and 
i of a grain has done the same, but never which is the 
proper amount with which to begin the use of the drug among 
grown persons, ^ of a grain being the proper initial dose for 
children. The best preparation for administration is the 
tincture—1 grain *to 20 or 10 minims—dropped on sugar or 
bread. The minimum dose should be given, as before stated, 
repeated every four or six hours and gradually increased every 
third or fourth day, until either relief is obtained or the drug 
is proved useless. With such precautions, Dr. Reynolds 
states he has never met with toxic effects, and rarely failed to 
ascertain in a short space of time the Value or uselessness of the 
drug. 

Its most important results are to be found in the mental 
spin re; as, for instance, in Senile Insomnia} with wandering. 
An elderly person (perhaps with brain softening), is fidgety at 
nigut, goes to bed, gets up, thinks he has some appointment to 
keep, that he must dress and go out. Day, with its stimuli 
and real occupations, finds him quite rational again. Nothing 
can compare in utility to a moderate dose of Indian hemp at 
bedtime—1 to | of a grain of the extract, In alcoholic sub¬ 
jects it is uncertain and rarely useful. In Melancholia it is 
sometimes serviceable in converting depression into exaltation ; 
but unless the case has merged into senile degeneration, 
Dr. Reynolds does not now employ cannabis indica. It is Worse 
than useless in any form of mania. In the occasional night 
restlessness of general paretics and of sufferers from the 
4f temper disease ” of Marshall Hall K whether children or adults,■ 
it has proved eminently useful. 

In painful affections, such as Neuralgia, Neuritis, and 
Migraine, Dr. Reynolds considers hemp by far the most useful 
of drugs, even when the disease is of years' duration. In 
neuritis the remedy is useful only in conjunction with other 
treatment, and is a most valuable adjunct to mercury, iodine, 
or other drugs, as it is in neuralgia when given with arsenic, 
qui nin e, or iron, if either is required. Many victims of diabo- 
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iicai migraine have for years kept their sufferings in abeyance 
by taking hemp at the*threatening or onset of the attaok. In 
sciatica, myodynia, gastrodynia, entoralgia, tinnitus aurium, 
muscus volitantes, and every kind of so-called hysterical pain, 
cannahis indica is without value. On the other hand, it relieves 
the lightning pains of Ataxia, and also the multiform miseries 
of the gouty, such as tingling, formication, numbness, and other 
paraosthesiae. 

In clonic spasm, whether epileptoid or choreic, hemp is of 
great, service. In the Eclampsia of children or adults, from 
worms, teething (the first, second, or third dentition), it gives 
relief by itself in many cases. Many cases of so-called Epilepsy 
in adults—epileptoid convulsions, due often to gross organic 
nerve-centre lesions—are greatly helped by cannabis indica, 
when they are not affected by the bromides or other drugs. 
Take, for instance, violent convulsions in an overfed man, who 
is attacked during sleep a few hours after a hearty supper, the 
attacks recurring two or three times an hour for a day or two, in 
spite of (( clearing the primae viae,” or using bromine or some 
other classic drug. These attacks may be stopped at once with 
a full dose of hemp. In brain tumours or other maladies in 
tlie course-of which epileptoid seizures occur, followed by corna, 
the coma being followed by delirium,—first quiet, then violent— 
the delirium time after time passing into convulsions, and 
the whole gamut being repeated, Indian hemp will at once cut 
short such abnormal activities, even when all other treatment 
has failed. In gen u ine epilepsy it is of no avail. In cases where 
it has seemed to do good, the author doubts the correctness of 
the diagnosis, and suspects organic lesion or eccentric irrita¬ 
tion. In tonic spasms, such as torticollis and writers’ cramp, 
in general chorea* in paralysis agitans, in trismus, tetanus, and 
the jerky movements of spinal sclerosis, cannabis indica has 
proved absolutely useless^ At the same time, it is most valu¬ 
able in the Nocturnal Cramps of gouty or old porsons, in some 
cases of Spasmodic Asthma, and in simple Spasmodic I)ys- 
Hjenorrhoea. Thus it will be perceived that for the relief of 
suffering, quite apart from a curative effect, .hemp must ever 
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be held m high, esteem, and ranked "with the poppy andwith 
mandragora. ( Medt&l Annual, 1691.) 

Physiological actton $ Like some other narcotics, Indian hemp, 
when given by the stomach to carnivorous animals, produces its 
characteristic effects, but graminivorous animals and fish exhibit 
only vacillating movements and a dull aspect. Upon man its 
action varies with the individual’s temperament and tendencies. 
Seme it inspires with pugnacity, others it inclines to dreamy 
contemplation, to motiveless merriment, or to maudlin sensibi¬ 
lity-? some it makes unnaturally active and Restless, and plunges 
others in a drowsy stupor ; but more than any other agent, not 
even excepting belladonna, it perverts the natural perception of 
pbjects and their normal condition and relations. Time, dis¬ 
tance, and sound are especially apt to form the subjects of the 
hallucinations caused by this drug. As in dreams, the events 
of davs or weeks may be compressed into an actual period of a 
few minutes, objects near at hand may seem to form a limitless 
perspective, and whispered tones may have the reverberation of 
thunder. These and an iiffinite variety of fantastic pictures 
are evoked by'smoking the drug, as it is generally employed in 
Asia, associated with opium. During its influence the physical 
condition of the experimenter exhibits changes in acceleration 
of the pulse, warmth of skin, restleos muscular movements, 
moire or less insensibility to touch and pain, and sometimes im¬ 
paired power of locomotion, he iimbs feeling as if weighted 
with lead. In one reported case a diffused vesicular eruption 
was attributed to this medicine. (Hyde.) It does not increase* 
but, on the contrary, impairs, the venereal propensity and 
power. The habitual use of cannabis in excessive doses causes 
the face to become bloated, the eyes injected, and the lrtitbs 
weak and tremulous; the mind 'grows imbeoile, and ultimately 
death by marasmus is apt to occur. Acute poisoning by large 
doses, is marked by various and dissimilar symptoms in different 
eases. In some there is loss of consciousness, with collapse or 
stupor» insensible pupils, a pale, clammy, and insensible skin» 
extreme debility, and a small, feeble pulse. In others a catalep¬ 
tic condition, spasms, or convulsions occur, and in all there is 
m.—48 
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marked anesthesia. The tat~named effect led to the use of 
cannabis by the Chinese in certain surgjcal operations. (Stille 
and Maiseh.) 

Collection. —The flowering tops of the female plant are 
collected, and, after having been allowed to wither in the open 
air for about 48 hours, are arranged on a mat so as to form a 
circle, and are trodden upon by a number of men, linked 
together by resting their arms across each other’s shoulders, 
who walk round and round; the object being to. compress 
the resinous flower tops into a compact mass. This process is 
repeated several times after shifting and re-arranging the 
Odnja. In Bengal a round kind of Qinja is prepared by 
rolling the flowering tops under the feet, and afterwards 
between the palms of the hands. During the manufacture of 
Odnja a quantity of powder separates, which is known as Ckkr 
or Rora; it is collected, mixed with an extract of the plant, and 
made into round balls about the size of a musket ball, which are 
u*«d for smoking like Oharas. A similar preparation is made 
from the dust of the leaves ; it is popularly known as Oharas; 
several varieties of it are found in the bazars. True Charas is 
collected in Central Asia by shaking, rubbing, or beating the 
resinous exudation from the flowering plant; it separates as a 
greyish powder, which, after being packed in bags, gradually 
consolidates into an oily resinous mass. The genuine article is 
rarely to be met with in commerce, that sold in the bazars 
being largely adulterated by the middlemen in the Punjab 
*£th the leaves and dust of Bhang. Bhang is made by collecting 
the leaves and drying them. All of these drugs are obtained 
(g tp the female plant, which the natives consider to be the 
male, because it bears the seed; all male plants are carefully 
extirpated by the hemp doctor , a person whose business it is to 
prune the plants so as to produce the maximum amount of 
flowering heads. 

Description. — Bhang consists of the dried leaves, which 
are of a deep green colour and usually broken, sq as to form a 
coarse powder; the odour is peculiar* The leaves have long 
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petioles and are digitate, with lumar-lanceolate, sharply serrated 
leaflets, tapering to a long smooth point. 

Odnja is the name given to the flowering tops of the female 
plant. The flowers form erect clustered spikes, often 6 to 8 
inches long; in the drug, the spikes are compressed, flat 
or round, glutinous, and of a brownish-green colour; they Mve 
a peculiar narcotic odour. 

Pure Oharas is a greenish-brown, moist, resinoua mass, 
having the. peculiar odour of the plant, and consists of resin 
mixed with the hairs and fragments of the leaf. Bazar Oharas 
varies much in quality, some specimens being only very 
partially soluble in spirit, friable, and of an .earthy appearance. 
Sixty grains of the finest Yarkand Oharas which we examined 
left, after exhaustion with spirit, only 13 grains of residue, 
chiefly hairs of the plant. 

Chemical composition .—The most interesting constituents of' 
hemp, from a medical point of view, are the resin and the vola¬ 
tile oil. The former was first obtained in a state of comparative 
purity by T. and H. Smith in 1846. (Pharm. Joum vol.. .vi;, 
p. 171.) It is a brown, amorphous solid, burning with'a bright 
white flame, and leaving no ash. It has a very potent action 
when taken internally, two-thirds of a grain acting as a power¬ 
ful narcotic, and one grain producing complete intoxication. 

When water is repeatedly distilled from considerable quan¬ 
tities of hemp, fresh lots of the latter being used for each opera¬ 
tion, a volatile oil lighter than water is obtained, together 
with ammonia. This oil, according to the observations "of 
Personne (1867) (Jotim. de Pharm., vol. 39, p. 48), is amber- 
coloured, and has an oppressive hemp-like smell. It sometimes 
deposits an abundance of small crystals. t With due precautions 
it may be .separated into two bodies, the one of which named 
by Personnel Oannabene, is liquid and colourless, with the formula 
O^H 80 , the other, which is called Hydride of Cannab&ne 
is a solid, separating from alcohol in piety crystals, to which 
Personne assigns the formula 0 18 .H 8 2 . He asserts that cannabene 
. has indubitably a physiological action, and .even claims it as the 
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sole active principle oi hemp; Its vapour he states to produce, 
when breathed, a singular sensation of shuddering, a desire, of 
locomotion, followed by prostration and sometimes by syncope. 
Bohling, in 1840, observed similar effects from the oil, which 
he obtained from the fresh herb just after flowering, to the 
extent of 0*3 per cent. 

As to the resin of Indian hemp, Bolas and Francis, in 
treating it with nitric acid, converted it into Oxycannabin , 
C* 0 H d *N®0 7 . This interesting substance may, they say, be 
obtained in large prisms from a solution in methylic alcohol. 
It melts at 176° C., and then evaporates without decomposition ; 
it is neutral. ( Phat'macoyraphia.) 

Preobraschensky ( Pharm . Zeit&ch. f. Russiand , 1876, 
p. 705) made a chemical examination of a quantity of haschisck, 
which he brought with him from China, and was enabled, 
according to his own statement, to separate from it a volatile 
alkaloid, which he.held to be identical with nicotine, and 
which he believed to be the active principle of cannabis. This, 
in view of the distinctive and very different action of cannabis, 
was somewhat remarkable. It is highly probable, as has been 
suggested by Dragendorff and Marquiss (Pharm. Zeitung , 1877) 
that the haschisck used by Preobraschensky was mixed with 
tobacco, which it often is in Eastern countries 

Louis Siebold and Bradbury reported to the British Pharma¬ 
ceutical Conference (1881) that, after an elaborate investigation, 
they had arrived at the conclusion of Dragendorff and 
Marquiss, and that in the course of their investigation they 
made the interesting discovery that pure cannabis does actually 
contain a volatile alkaloid, which does not, however, possess 
the characters of nicotine. They separated it in very small 
quantity, obtaining not more than 2 grains frpm 10 lbs. of 
Indian hemp. They give it the name of Cannablnine. They 
record no observations as to its physiological action; and they, 
therefore, leave it doubtful as to whether this volatile alkaloid 
is the narcotic principle of cannabis. {Pharm. Journ 
xii., p. 32<>.) 
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Dr. Hay (Pkarm. Journ., jiii., p. 998) made a chemical 
examination of the drug, the results, so far, of which lead him 
tp believe that Cannabis itidica contains several alkaloids. He 
4 *ys:—“In a future communication [ hope to be able to 
give an exact description of the distinctive characters, and 
toxic action of each. In the memtime, I shall content myself 
with the description* of one which I have obtained in a consi¬ 
derable degree of purity, and one which, rather remarkably, 
possesses an action similar to that of strychnia. It is evidently, 
therefore, quite a secondary-alkaloid of the cannabis, and reminds 
one of the thebaine of opium. This alkaloid was obtained 
from a watory infusion of powdered Cannabis indica by treating 
it with a solution of subacetate of lead, and filtering. To the 
filtrate was added ammonia, and the precipitate removed by 
filtration. The filtrate, acidulated with sulphuric acid, was 
now treated with a solution of phospho-wolframic acid in 
order to precipitate the alkaloids present. The precipitate, 
which was fairly abundant, was, after the fluid had been removed 
by filtration and washing with dilute sulphuric acid and 
pressing, mixed with barium hydrate and water, which formed 
an insoluble wolframate and set free the alkaloids. The filtrate 
was next deprived of its excess of barium by l^ans of a stream 
of carbonic acid gas and again filtered. The filtrate was at a 
gentle heat evaporated almost to dryness and acidulated with 
sulphuric acid, and treated with absolute alcohol. The sulphate 
of the alkaloids thus formed was partially soluble in alcohol, 
partly not. It was from the soluble part that the alkaloid in 
question was procured. The sulphate was converted into a 
chloride by treatment with barium hydrate, afterwards with 
carbonic acid to remove excess of barium, and, finally, with 
hydrochloric acid to neutralization. The chloride was evaporated 
and treated with absolute alcohol, in which it in part dissolved. 
From the solution, by addition of excess of carbonate of soda 
and frequent shaking with ether, an alkaloid was obtained in the 
form of odourless needle-like crystals. 

“ The alkaloid was easily soluble in water, soluble also in 
alcohol, and more slowly soluble iu ether and chloroform* It 
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caused tetanus in Jyogs in exactly the same manner as strychnia, 
increasing the excitability of the reflex centres of the 
spinal cord. It did not give a violet colour with sulphuric acid 
And bichromate of pdtdsh. It was, therefou, although similar 
in action to strychnia, .nut chemically identical with it. A 
(solution of it in water was precipitated oy the various alkaloidal 
precipitants, platinic chloride, iodide of potassium and mercury, 
phosphotungstate of soda, phosphomolybdic acid, phospho- 
wolframic acid* &o. Although I obtained the alkaloid from 
1 kite, of cannabis, yet the quantity of it was so small that 
it was insufficient for an elementary analysis. 

“ ISd this alkaloid I propose to give the name of tetano-canna- 
bine, as inchoative of its action.” 

The Tannate of Cannabin of Merck ( Pharm . Jour., xiii., 
p. 1052), a glucoside contained in Indian hemp, which he has 
combined with tannin, is a yellowish-brown powder, with a 
taste of tannin*, and a rather agreeable odour ; it is insoluble in 
water and ether, and only slightly soluble in alcohol; in 
alkaline solutions it dissolves readily. This substance is said 
to be free from any admixture of the volatile alkaloid < f 
Cannabis indica , not to produce intoxication, and to be usef\ .1 
as a hypnotic; it is said not to derange the digestive and 
secretory organs like opium, and to be especially valuable in 
irritable states of the nervous system, but Dr. H. C. Wood has 
found it to be inert physiologically; Warden and Waddell of 
Calcutta, although operating on a large quantity of Indian 
hemp of ascertained activity, were unable to find any evidence 
of the existence of such a principle as Dr. Hay describes. 
They further remark that“ As many of those addicted to 
the Hashish form of intemperance obtain the intoxicating 
effects by smoking the plant in a pipe, it is to be expected 
that destructive distillation of the freshly prepared resin might 
yield up the active principle. ,This process was therefore 
resorted to. By the destructive distillation of freshly prepared 
alcoholic extract of the plant to which an excess of caustic 
potash solution had been added, an amber-coloured oil was 
obtained, which, by exposure to the ait or the action of alkalies, 
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rapidly became of a dark reddish-browls colour. Tide oil bad a 
mildly empyreumatic odour, wbicb wm ®stinctly tobacocklike. 
Its taste was warm, aromatic, and somewhat terebinthinate. 
The oil contained phenol, ammonia, and several other of the 
usual products of destructive distillation. 

“ The nicotine-like principle contained in this oil appeared 
to be an alkaloid. It formed salts which evolved a strong 
nicotine-like odour when acted on by alkalies. But physiologi¬ 
cally it was found to be inert, and therefore wad atidefatly not 
identical with nicotine. 

" The oil as a whole was also found to be devoid df any narco¬ 
tic or irritant qualities. About fa of an ounce wae introduced 
into the stomach of a cat without producing any sensible 
effect. These results dp not coincide with those of Personne, 
who asserted that the active principle of the plant resided in 
the volatile oil. It is just possible that the active principle 
was decomposed by the high temperature necessary for destruc¬ 
tive distillation. ” (Ind. Med. Qaz Deo. 1884.) 

Kennedy (Pharm. Record , vi., p. 304) made a search for 
nicotine in Indian hemp Without success, but obtained indi¬ 
cations of the presence of another alkaloid. 

E. Jahns ( Archiv . d. Pharm 1887) reported that he had 
separated from Indian hemp a base which he has identified as 
choline , and points out that this result corresponds fairly with 
the statement of previous workers, except in respect to the cr* r * 
tallizability of Dr. Hay's alkaloid and solubility in ether. Tilt 
quantity of choline obtained by the author from different 
samples varied considerably, but amounted at the most to 
only T \j per oent. 

H. F. Smith ( Amer . Joum. Pharm., Aug. 1891), by two entirely 
different prbqesses, ; obtained an alkaloid from Indian hemp, 
which separated ffroUi ethereal solutions in the form of a yellow¬ 
ish-green, transparent varnish-like substance. It had a 
strong, peculiar odour, resembling that ef coniine ; was soluble 
in ether, chloroform, alcohol, and acidulated water, but only 
■lightly so in water ; was alkaline to test paper and capable of 
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neutralizing acids. When dissolved in very dilute H*S0 4 
(1 git. in 5 cc.), it gave a clear yellow solution and the following 
xfactions^ 

With ifayer’s reagent, an abundant white precipitate. 

„ KI+I+H'O, an abundant brown precipitate. 

„ Phosphomolybdate of soda, an abundant white precis 
tate. 

„ Solution of picric acid, an abundant yellow precipitate. 

„ „ K c C tt 0 7 , a yellowish-brown precipitate. 

„ „ NH 4 OH, a yellowish-green precipitate. 

,, „ NaOH, a yellowish-green precipitate. 

,, „ KOH, a yellowish-green.precipitate. 

„ „ KI, a yellowish precipitate. 

„ „ tannic acid, a yellowish-brown precipitate. 

Supposing this alkaloid of Indian hemp to be highly poisonous, 
it is present in so small a quantity as to be of little if any 
importance therapeutically. 

Toxicology .—Lyon says— “ In India, .Cannabis appears to be 
Seldom, if ever, used for homicidal purposes. Fatal, accidental 
Ox SJiicidal cases have, however, been reported. Cases have also 
^n reported where the drug has, or appears to have, been 
used for the purpose of facilitating the commission of an 
offence. Thus Chevers mentions a case which occurred at 
Ahmednagar, in which a woman, haying first drugged with 
mojun, a child aged seven, afterwards murdered him for the 
sake of his ornaments. (Med. Junep.^ p. 225.) Harvey 
reports a case in which charas appears to have been used 
by a road-poisoner at Amritsar, in order to facilitate theft. 

( Beng. Med. Leg . Rep,, 1870-72, p. 268.) A case is also 
reported by Dr. Cullen of Hoshangabad, in which mugun 
was given to a woman and her daughter, “ not with the inten¬ 
tion of causing deathj but to effect a criminal purpose. 1 ’ In 
these two females, the symptoms present exactly resembled 
those of dhatura-poisoning, and it. would appear that dhatura 
is sometimes used as an ingredient of majun. (Lyon, Med. 
Jump., p. 260.) Ganja is frequently used as a poison in 
Southern India, chiefly administered with criminal intent. In 
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a case of dacoity investigated near Madura in 1886, ife was 
found that ganja had been given in food served up to some 
travellers. It is resorted to by the crfatiyes of converts to 
Christianity in Travancore, to prevent them changing their 
religion or to punish them for doing so. 

Dr. Hov6, a Polish savant, who was sent out to Bombay by 
the British Government in 1787-89, speaking of Cahnabis, says 
(p. 141):1 arrived at Mithampoor and waited on the Rajah, 
who ordered provisions for my people and guards. He also 
ordered to ea^h person a basinful of a beverage which 
is called by the inhabitants Bong. This is nothing else but 
a decoction of seeds, and bruised leaves and stalks of th* 
Cannabis, which has, however, such powerful quality, that even 
the steam where it was served overpowered me in a few 
minutes, so that I was under the necessity of leaving the 
room.” We hove no doubt that Cannabis is macli more 
frequently used in India for drugging neople than is generally 
known. 

Commerce. —The sea-borne trade in preparations of hemp is 
insignificant; a small quantity of ganja goes to Europe for 
medicinal use. The imports by trans-frontier routes do not 
exceed 2 J lakhs of rupees yearly, and the exports 20 to 25 
thousand rupees. As regards internal trade, the total annual 
revenue transactions (transfers, &c.) amount to about 15 lakhs of 
rupees. The wholesale cost of ganja duty-free is about 4£ 
annas per lb., and of bhang Re. 8 per cwt. The revenue 
realised by the Indian Government by the duty on hemp is 
about 30 lakhs of rupees yearly. For full particulars of 
the Hemp trade in India, see Diet. Econ . Prod . of India , ii. 
p. 113. 


FICUS RBLIGIOSA, Linn. 

Fig.— King, FU. 65, t. 67 A, 84u; Wight Jc., t. 1967i 
Rheede, Sort. Mai. t. 27. 

Hab. —India. The root-bark. 
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FICUS BENGALENSIS, Linn. 

Fig .—King, Fie. 18, t. 31,81c; Wight Ic., 1 .1989 ; Eheede, 
Hort. Mai. »., t. 28. 

Hab. —.India. The root-bark. 

FICUS TJAKELA, Burnt. 

Fig.— King, Fic. 57, t. 70, 84x; Eheede, Hort. Mai. in., t. 64. 

Hab.— India. The root-bark. 

FICUS GLOMERATA* Eoxh. 

Fig. — Roxb.Cor. PI. ii ., t. 123 ; Wight Ic., t. 6C7. 

Hab. —India. Tlie root-bark, fruit, juice, and galls. 

Vernacular. — F. relhjxom, Pipal, Pipar (Hind, Mar., Guz.), 
Aswat, Asud (Beng.), A rasa (Tam.), Rai, Raiga (Tel.), Rangi, 
Basri (Can.). F. bengaknsis , Bar, Bargat (Hind., Bong., Ouz .), 
Vara, Vari (Mar.), Ala (Tam.), Mari, Peddi-mari (Tel.), Alada- 
mara (Can.). F. Tjakela, Ram-anjir, Prikhar (Hind., Beng.), 
Bassari, Pakri, Lendva (Mar.), Jovi (Tam.), Jevi (Tel.), Kari, 
Bassari (Can.) F. glomerata, Gtilar, Umar (Hind.), Jagno- 
dumar (Beng.), Atti (Tam.), Moydi, Afcti (Tel.), Kulla-kith 
(Can.), Umbara (Mar.), Umbro (Guz.). 

History, Uses, &C.— In the Kathaka Upanishad an 
eternal and cosmogonic Asvattha or Pippal tree is described; 
this tree is said to have its roots above and branches below 
(urdhvamulo’ vaksakha esho * svatthahsantftanah) ; it bears the 
names of ‘seed/ * brahman/ ‘ amrita*; the worlds rest upon it • 
beneath it there is nothing. The wood of the Asvattha when 
rubbed against that of the Sami (Acacia Sumo) engenders fire, 
which is symbolic of reproduction, the former representing the 
male and the latter the female energy. At the marriage 
ceremony of the Hindus, both of these plants are necessary. 
To this mythic tree which represented the macrocosm, wonder¬ 
ful medicinal properties are ascribed in the Atharvaveda; the 
medicine chest of the Vedic physician, and the cup to contain 
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the Soma, are to be made of it; its branches are the Vedas. In 
the Vulakhilya , a collection of apocryphal hymns in the Rig* 
veda y the marriage of the aotual tree with Tulasiis enjoined; it 
is worshipped on Saturdays in the month of Sravan and on 
Somvatis or “ lunar days.” Women perform !Pradalnhina, 
u walking round it from left to right,” to secure t^e survival of 
their husbands and good luck generally, as Savitri, the wife of 
Satyavan, is said to have recovered her deceased husband by its 
worship. The thread ceremony and marriage of the tree with 
the Durva (Cynodon Dactylon) is also performed by women. 
Sacrificial spoons are still made from its wood. F. religma is 
the Budhidniy or tree of wisdom, of the Jains and Buddhists, who 
relate that at. the birth of the Buddha an enormous Asvattha 
sprung from the centre of the universe, an offshoot, no doubt, of 
the Vedic and cosmogonic tree. In the Raja Nirghanta it bears 
the synonyms of Y6jnika “ sacrificial/” Srimana “ fortunate,” 
Vipra “ wise,” Scvya “ worthy of worship,” &c. Its root-bark, 
together with that of the three other species of Ficus placed at the 
head of this article, and the root-bark of the Neem, form the 
Panchavalhala or “ five barks,” and a decoction of them (pancha- 
valkala kashaya) is much used as a gargle in salivation, as a 
wash for ulcers, and as an astringent injection in leucorrhoea. 
The powdered root-bark of the Asvattha, rub' ed with honey, is 
applied to apthse and unhealthy ulcers to promote granulation. 

F. bengalcHsisy the Vata or Nyagrodha, has been sometimes 
confounded with the Asvattha ; both trees bear the synonyms 
Bahupada a many-footed,” and Sikhandin “ crested,” but the 
Vata is specially described as Skandaja “ born of the trunk,” 
Ava-roha-sayin “ sending down branches,” Skanda-ruha “ grow¬ 
ing from its own trunk,” Pada-rohana, &c. In Indian 
mythology an enormous Vata tree is supposed to grow upon 
mount Suparsra, to the south of the celestial mount Meru, and 
to cover eleven yojanas; in the Vishun Purana we find a 
similar account of the Pippala growing on mount Vipula and 
covering eleven hundred yojanas. Devaki, when pregnant with 
Krishna, is said to have taken refuge under a Vata tree from 
Kansa, who had destroyed her first six children. The tree was a 
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special favorite of the Buddha, and Arrian speaks of the Indian 
sages as sitting under'it. There is one famous tree mentioned 
in the Bamayana % the Uttar a Rama-chc&Ura, the Kurma-purana, 
and elsewhere, which still grows on an island in the Nerbudda; 
it is said to have been planted by the sage Kabira some two 
thousand years ago, and is popularly known as the Iiabir Bar . 
Owing to the peculiar growth oi these trees, there is no reason 
why they should not last for an indefinite periqd.. 

The figs of the Udumbara (F. glomerate) are considered to 
be astringent, stomachic and carminative, and fire given in 
menorrhagia and haemoptysis, in doses of one tola of the dried 
fruit with sugar and honey. The fresh iuice of the ripe fruit 
is used as a vehicle (Fern. Hjprw) for metallic preparations. 
The juioe of the root is used as a tonic, is apjflied to glandular 
swellings,* and is given in doses of four tolas* with cumin and 
sugar in gonorrhoea. The small blister-like galls, which are 
common on the leaves, are soaked in milk and mixed with honey 
as a remedy for pitting in small-pox. This tree bears the 
synonyms of Yajniya “sacrificial,” Pavitraka “purifier,”&c., 
and is much used in Hindu ceremonial. According to the 
Orihya Sutra , a. married woman in the fourth month of preg¬ 
nancy should b6 rubbed with the fruit to fortify the germ. 

JP. Tjakela , in Sanskrit Parkati Or Parkatin, Sup&rsva ana 
Plaksha, is the waved 4 leaved fig-tree, a sacred tree, but of 
minor importance. It is the Tsjakala of Kheede 

Mahometan and European writers do not add much to our 
knowledge of the medicinal properties of these trees. Ainslie, 
speaking of F. glomerate , says:—“ From the root of the tree, 
which in Tamil is called attievayr,, there exudes, on its being 
cut, a fluid, which is caught in earthen pots, and which the 
Vytians consider as a Crilpam (Tam.), that is, a powerful tonic, 
when drank for several days together* This Ofilpfim is termed 
attte-wyr tannie ” (Mat. lad., ii., p. 30.) 

* It is interesting to not that the juice of the F. Sycomorvs, Linn., the 
ov*op6pos of Dioscorides, and the (Jumiz) of the Arabs, was used by 
the Greeks, and is still used in Egypt for a similar purpose, and that both 
trees have touch the same habit. ( Dtot., i, 118, and Prosper Ahdnus, p. 20). 
The Indian Mahometans use F. glomerata as a substitute for F. Sycomrue. 
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Ainslie also states that the seeds of F. religiosa are supposed 
to possess cooling and alterative qualities, and quotes the follow¬ 
ing passage from Bartolomeo’s Voyage to the East Indies: u Pul¬ 
verised, and taken in water for fourteen days together, the fruit 
removes asthma, and promotes fruitfulness in women.” The 
tree is the Areatu of Rhecde, and the Arbor concilinntm of Rum- 
phius. (Mat. Ind ., ii., p. 25.) 

The white glutinous juice of F. bengalensis is applied as a 
remedy for toothache, and to the soles of the feet when cracked 
and'inflamed. The leaves, after they have turned yellow, are 
given in the <3oncan with roasted rice in decoction as a 
diaphoretic; doeo^ three leaves. 

DescriptionrJK religiose a tree.—Leaves long-petioled, 
ovate, cordate, narrow acuminate, acumen one-third the length 
of the leaf, entire, or repandly undulated towards the apex; 
fruit-receptacles axillary, paired, sessile, depressed, size of a 
small cherry, appearing in the hot season and ripening in the 
rainy season, purple when ripe. 

F. bengalensis, a tree.—Branches spreading very much; lower 
ones rooting; leaves alternate, ovate, bluntly acuminated, with 
parallel nerves, paler underneath, entire, downy when young, 
afterwards smooth; f ruit-reeeptacles axillary, paired, sessile, as 
large as a middle-sized cherry, appearing and ripening in the 
hot season, red or yellow when ripe. 

F. Tjakela,, a tree.—Leaves rather long-petioled, mem¬ 
branaceous, oblong, or sublanceolute-oblong, moderately and 
acutely acuminated, obtuse or rounded, or subcordate at the 
base, quite entire, or very slightly repand ; fruit small, sessile, 
twin, globose, smooth, when ripe white. 

F. glomerata , a tree.—Trunk crooked, thick, bark of a rusty 
greenish colour, rough; leaves alternate, petioled, oblong or 
broad lanceolate, tapering equally to each end. entire, very 
slightly 3-nerved, smooth on both sides; racemes compound or 
panicled, issuing immediately from the trunk or large 
branches; fruit pedicelled, nearly as large as the common fig, 
clothed with soft down, purple when ripe. For a full 
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botanical account of the Genus, the reader is referred to Dr. G 
King’s “ Species of Ficus'* 

Chemical composition. —The bark of F. religiosa contains 3*8 per 
cent, of tannin, that of F. racemosa 14’1 per cent., and that of 
F. bengalensis 10’9 per cent. The air-dried bark of F. racemosa 
yields 12’2 per cent, of ash, that of F. bengalensis 8’05 per cent., 
and that of F. religiosa 11*7 per cent. The tannin gives a green 
precipitate with ferric salts. There is nothing else of interest 
in these barks, except caoutchouc and wax. 

FICUS CARICA, Linn. 

Fig. — Woodv., t. 244; Steph. Sf Oh., t. 154; Reich. Ic. Ff. 
Oerm. xii., t. 659. The Fig (Eng.), Figue {Fr.). 

Hab # —Persia. Cultivated in India. The fruit. 

Vernacular .—Anjir ( Hind., Ouz., Mar., Beny.), Shimai-atti, 
T&i-atti {Tam.), Shima-atti, T&ie-atti ( Tel.), Shime-atti ( Can.). 

History, Uses, &C.—The Fig holds much the same 
place in the mythology of the West as the Pipal and Bar do 
in Indian mythology. It has been regarded from prehistoric 
times as an anthropogenic tree and valued for its nutritious fruit. 
It is frequently mentioned in the sacred books of the Hebrews 
and by early Greek and Latin writers. Hippocrates notices 
it in several places as having aperient, emollient and nutritious 
properties, and as being useful as an article of diet in 
phlegmatic affections. Figs were used in lustration by the 
Greeks. The celebrated Ficus ruminalis of Rome, appears, like 
the Indian Asvattha (F. religiosa), to have been regarded as a 
cosmogonic tree. Pliny gives the following description of it:— 
u Colitur ficus alrbor in foro ipso ac comitio Romae nata, sacra 
fulguribus ibi conditis^ Magisque ob memoriam ejus quae 
nutrix. fuit Romuli ac Rermi cOnditoris appellata, quoniam sub 
ea inventa est lupa infantibus preebens rumen (ita enim vocabant 
mammam), jniraculo ex acre juxta dicato, tamquam in oomitium 
sponte transisset.” In the worship of Dionysus, the fig,played 
an important part; the phallus was made of its wood and the 
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fruit was a necessary offering to the god. In the early Chris¬ 
tian mythology this phallic tree became accursed! the tree of 
Judas, &c., and was supposed to be haunted by evil spirits, and 
the early Italian missionaries in India gave the name of albero 
del dimob to the Indian fig-tree. For a full account of the 
myths and superstitions connected with the fig, we must refer 
the reader to De Gubernatis. (Myth, des Plant., ii., 137—143.) 
The fig appears to have been known to the A/abs and Persians 
from prehistoric times. Aitchison (Botany of the Afghan Delimi¬ 
tation Commission, Trans. Lin. Soc.) gives an interesting account 
of the wild fig-tree of Eastern Persia, and Abu Hanifeh, author 
of the Booh of Pbnts, describes the fig as wild in the Sar&h, 
and commonly eaten by the people in its fresh-state, and also 
dried and stored. In the chapter of the Koran entitled “ The 
fig” (it is mentioned along with the olive. God, say 
the commentators, swears by these two fruits, because of their 
great uses and virtues, for the fig is wholesome and easy of 
digestion, and medicinally good to carry off phlegm, and gravel 
in the kidneys or bladder, and to remove obstructions of the 
liver and spleen, and it cures piles and the gout, &c. 

The cultivation of this tree in India was introduced by the 
Mahometans, and is now carried on by both Mahometans and 
Hindus in many parts of the country; caprification is not 
practised, and all the fruit which we have seen is much inferior 
to that grown in Europe. Two varieties, the purple and the 
green, are cultivated in the Bombay Presidency, where the 
area under fig cultivation is about 300 acres ; the Hindus are 
fond of the fruit, which they consider to be cooling and 
nutrient; they also use the unripe fruit as a vegetable. Th§ 
fruit of F. Roxburghii as grown at Alipofe, near Calcutta, attains 
a large size, and when ripe is of a bright red; it is ndt unpalat* 
able. 

Dried figs were brought to India from Arabia and Persia, 
long before the tree was cultivated in the country, by the early 
Arab traders to the Western Coast, and overland from Persia ; 
they are of a small kind, pressed flat and strung upon a string 
made of camels’ hair; when well washed and stewed in syrup 
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they are not unpalatable. Wo have frequently used them foe 
the preparation ot confection of senna wit}} satisfactory results. 

Description. —A fig consists of a thick, fldahy, hollow 
receptacle of a pear-shaped form, on the inner face of whioh 
grow a multitude of minute fruits. This receptacle, whioh is 
provided with an orifice at the top, is at first green, tough and 
leathery, pxuding when pricked a milky juice; on maturity 
i( becomes soft and juicy, and the milky juice is replaced by a 
saccharine fluid. The orifice is surrounded, and almost closed 
by a number of scales, near which, and the fig, the male 

flowers are situated, but they are often wanting, or are not fully 
developed. The female flowers stand further within the 
receptacle, in the body of which they are closely packed; they 
are stalked, have a five-leafed perianth and a bipartite stigma. 
The ovary, which is generally one-celled, becomes when, ripe; a 
minute, dry, hard nut, popularly regarded as a seed. ( Pharma - 
cographia ,) 

Chemical composition .—Exclusive of the achenes, which, 
together with the cellular tissue, Bley (183l) found to consti¬ 
tute about 15 per cent, of the weight of figs, he obtained 16 
per cent, of water, 62*5 percent, of sugar (glucoso), the re¬ 
mainder being gum, fat, and saline constituents. The mean 
of five analyses of dried figs reported by Konig affords the 


die following peicentage results :— 

Water .. ol*20 

Albuminoids.. 4*01 

Sugar.%.49*79 

Ash . 2*86 


The anhydipus figs contained *92 per cent, of nitrogen and 
2*26 per cent, of ‘Sugar. 

A. Hansen in. 1886 found 'hat the latex' of Ficus Carica 
contained principles capable of effecting four fermentative 
changes; they peptonise albuminoids in the presence of either 
alkalies or acids, act on starch like diastase, and coagulate the 
casein of milk. The products of digestion are the same as with 
popsin, although the two* ferments are not identical. In 1890, 
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U. Masai separated from fig sap a digestive ferment which he 
named' “ cradina,” from krade (*pa8>j), the name given by the 
Greeks to the part of the fig with which they associated the 
digestive property. It contains nitrogen, and differs from 
pepsin in maintaining its digestive power in an alkaline liquor, 
and from papain or papayotin in being insoluble in water, 
not precipitated from solution by alcohol or lead acetate, and 
in its activity not being diminished in the presence of hydro¬ 
chloric acid. 

The following species of Ficus are also considered to have 
medicinal properties:— 

Ficus Rumphii, Bl. King Fic. 54, t . 673, 8It; Wight 
Ic. % t. 640,—Pakar ( Hind .), Gai-asvat ( Beng .), Pair,- Ashta 
(Mar.), a native of the hill slopes of North-Western and Central 
India, is a tree having much the appearance of the Ffpnl; 
leaves on very long petioles (6 to 8 in.), broad-cordate, with a 
short and sudden acumination, rather membranaceous with 
waved margins, finely reticulated beneath, perfectly smooth ; 
fruit paired, sessile, round, smooth, black, of the size and 
appearance of a black cherry. The juice is used in tho Concan 
to kill worms, and is given internally with turmeric, pepper 
and ghf, in pills, the size of a pea, for the relief of asthma; it 
causes vomiting. The juice is also burned in a closed vessel 
with the flowers of Mudar,. and four gunjas’ weight of the 
ashes mixed with honey is given for tho same purpose. 

Ficus retusa, Linn. King Fic. 50, t. Cl, 62] 84p; Wight 
Ic ., t. 642,—Kiimrup (Hind., Beng.), Yerra-juvi (Tef.), Pilaka 
(Can.), Jili (Tam.), Nandruk (Mar.), a native of the base of the 
Eastern Himalaya and of the Deccan Peninsula, is u«nd medi¬ 
cinally in rheumatism, the leaves and bark beiug pounded and 
applied as a poultico. In the Concan the following prescription 
is in use for flatulent colic:—Take of Nandruk leaf-juice, Tulsi 
leaf-juice, and ghl, equal parts; boil until all the water has 
evaporated ; do this again 21 times with fresh quantities of the 
juice of the two plants ; the residuum may then bo applied'to 
the belly, and fomentation with a hot. brick be practised. 

1U.-44 
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Rheede notices a similar use of the plant. (Hort. Mai., in., 
t. 55.) The juice of the bark has a reputation in liver disease; 
dose, 1 tola in milk 

Ficus asperrima, Roxb. Wight Ic., t. 633,—Kal-umar 
(Hind.), Kara-karbuda (Tel.), Khargas (Can.), Kharvat, Kharoti 
(Mar.), a native of Central India and the Deccan Peninsula, 
remarkable for the roughness of its leaves, which are used as 
sand paper by the natives, and have been given the name of 
Folhas da raspa by the Portuguese, is a small tree with ovate, 
alternate, very rough leaves of a pale green colour, at the apex 
of the petiole and in the axils of the leaf-veins there are small 
shining green glands as in F. lmpida, except that the glands 
are more completely in the axils, and appear closed, whereas in 
the latter plant they have a distinct stoma. The leaves owe 
their roughness to the presence of calcareous hairs. Both the 
juice of the plant and the bark are well-known remedies for 
glandular enlargements of the abdomen, such as liver and 
spleen. Rheede says that the loot taken in the morning with 
palm vinegar “ visccrum ardorera compescit.” The bark is 
brown, scabrous and brittle, and has a bitter and astringent 
taste. 

Chemical composition. —l^he bark contains a crystalline 
principle soluble in alcohol, which is precipitated by alkaloidal 
.reagents, and is not coloured by the stronger acids. It also 
contains an organic acid precipitated by gelatine, and darkened 
in colour by ferric chloride. The ash of the air-dried bark 
afforded 18*4 per cent, of white calcareous ash. 

Ficus hispida, Linn. Wight Ic., tt. 638, 641, the 
F. divmonmnoi Koenig, is the Kakodumbara or Kakodumbarika, 
“ crows’ fig,” o^Sanskrit writers/ and is stated in MadanpaVs 
Nighantafao have the same properties as F. glonierata. It is the 
Kat-gular of Hindustan, the Kako-dumar of Bengal, theBokhera 
or Dhcd-umbar of Bombay, and the Pe-attis of Madras. 
Rheede says that the fruit boiled in goat’s milk is used in 
hepatic obstruction; it has been brought to notice by Mr. M. 
Sheriff on account of its emetic properties. The shrub has 
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opposite, cuneate, oblong leaves, wbicli are scabrous above and 
downy beneath* The fruit is like a small fig and very 
downy; it usually grows from the stem near or beneath the 
ground; ah interesting description of it by Dr: G. King forms 
one of the series of Scientific Memoirs by Medical Officers of the 
Army of India, published at the Government Printing Press, 
Calcutta. In Bombay and the Concan the powdered fruit 
heated with a little water is made into a lep, or poultice, 
which is applied to buboes, which it either disperses or brings 
rapidly to maturity. The fruit is also given to milch-cattle to 
dry up their milk. 

The emetic properties of the plant are due to the. presence o! 
saponin. 

Chemical composition. —The bark contained 21 per cent, of 
tannin, and some wax and caoutchouc-like substance. No 
alkaloid was discovered, but a glucosidal principle, having the 
properties of saponin, was separated from a decoction, by 
barium hydrate. The air-dried bark yielded 13 6 per cent, of 
mineral matter on incineration. 

Ficus gibbosa, Bl . King Fie. 4, t. 2 ; Wight Ic. y t . 650, 
is a native of the bases of the hill ranges throughout India. 
It is a climbing shrub, and often a tree with a stem as thick 
as a man’s arm; leaves alternate, very shortly petioled, some¬ 
what ovate, suddenly acuminated, very unequally sided, cuneate 
toward the base ; lateral nerves 3 to 4 on each side, prominent, 
spreading, uniting in arches, pale green, rough, length 3 to 4 
inches, sometimes a little toothed on the margin ; fruit small. 
The Flora of British India describes four varieties of this plant. 
In Western India the root-bark is considered to be stomachic 
and gently aperient. The Marathi name is Dantira, theTelugu 
names Konda-juvi and Tella-barinka. 

Jhemical composition .—The bark contains 4*3 per cent, of 
tannin; besides some colouring matter, a small quantity of an 
alkaloidal principle was separated from the tincture, having no 
very characteristic reactions with the strong acids. The ash oi 
the air-dried bark was 15-per cent. 
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ANTIARIS TOXICARI'A, Letch. 

Fig.— Bot. Mag. i., t. 17 ; Wight Jo., t. 1958; Bedd. Ft . 
tiylv., t. 307. The U-pas tree [Eng.), Antiar v&i4neux (Fr.). 

Hab. —The Dcccau Peninsula, Ceylon. The nuts. 

Vernacular.— Chdndul, Chdndakuda, Sapsundi . (Mar.), 

Nettavil-maram (Turn.), Jajhugri (Can.), Araya-angeli (Mai.). 

History, Uses, &C.—“Most exaggerated statements 
respecting this plant were circulated by a Dutch Surgeon about 
the close of the last century. The tree was described as grow¬ 
ing in n desert tract, with no other plant near it for the distance 
of 10 or 12 miles. Criminals condemned to die were offered 
the chance of life if they would go to the Upas tree and collect 
some of the poison. They wore furnished with proper directions, 
and armed with due precaution, but not moro than two out of 
every twenty over returned. The Dutch Surgeon Focrsoh states 
that he had derived his information from some of those who 
hod been lucky enough to escape, albeit the ground around was 
strewn with the bones of their predecessors; and such was the 
virulence of the poison, that “ there are no fish in the Waters, 
nor' has any rat, mouse, or any other vermin boon seen, there ; 
and when any birds fly so near this tree that the effluvia reaches 
them, they fall a sncrifico to the effects of the poisotl. Out of 
a population of 1,G00 persons, who wore Compelled, jjp account 
pf civil dissensions, to resido within 19 or 14 miles of the tree, 
not moro tlum 300 remained in less than two months, Foersch 
states that he conversed with some 'of the survivors* and pro¬ 
ceeds to'givo an account of somo-experiments that ho witnessed 
with the gum of this treo, these experiment* oemdstfrtg prin¬ 
cipally in the execution several women, by directional the Em¬ 
peror ! - Now, ns s|>ceiuiCD8 of this tree are cultivated in botanic 
gardens, it cannot have such virulent pv< >pcrtie» as iiwas stated 
to' have; moreover, it is now known to grow is woods with other 
trees, -and birds and lizards have been observed on its branches. 
It occasionally grows in certain low valleys in Java, rendered 
unwholesome by an escape of carbonic arid gw from emvices in 
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the ground, and which is given off in such abundance us to be 
fatal to animals that approach too closely. These pestiferous 
valleys are connected with the numerous volcanoes in the 
island. The craters of some of these emit, according to 
Reimvavilt, sulphureous vapours in such abundance as to cause 
the death of great numbers of tigers, birds and insects; while the 
rivers and lakes are in some cases so charged with sulphuric 
acid, that no fish can live in them.” (Treasury of Botany.) 

In Travancore A. toxicaria is known as the sacking tree, and is 
not regarded by the natives as poisonous; the same is the ease in 
Coorg, where sacks and even garments are sometimes made from 
the inner bark. In the Concan and in Canara the bitter seeds 
are used os a febrifuge, and as a remedy in dysentery, one-third 
to one-half of a seed being given three times a day. 

The use in the Malayan region of a vegetable poison to tip 
the bamboo arrows which are discharged from a blowpipe, is too 
well known to need description. To this the name Upas is 
given in Java, and Ipoh by the Malays elsewhere. JJoth words 
have the same meaning, and, according to Illume, signify 
poison. There is no doubt that this poison is the produce of 
A. toxicaria. In 1878, Regnault experimented with a poison 
used by the savages of Tonkin to poison their arrows, and in a 
communication to the rfocicte dc biologic he showed that this 
substance was u powerful heart poison. Buillon identified the 
leaves from which tho poison was prepured as those of 
A. toxicaria . In 1881, Sir Cecil Smith, then Colonial Secretary 
to the Straits Settlements, forwarded to Kew a bottle of Ipoh 
poison as well as foliage specimens of the tree from which it 
was obtained. These were collected by Sir Hugh Low, then 
British Resident in Perak, at the Plus River. The poison Was 
subjected to a careful examination by Dr. Sidney Ringer, who 
reported that it was perfectly iuert. The plant seemed identical 
with that collected by Griffith, and both were identified at K$w 
with the Javanese A . toxicana . In 188H, Cb«ttvet.(7%sw 
Bordeaux) examined the arrow poison of Indo-China, and cams 
to the same conclusions concerning its poisonous properties as 
were arrived at by Kcguault in 1878. In 1889, the Strait 
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Government sent to Kew further specimens of Ipoh poison, 
which were again examined by Dr. Ringer with entirely 
negative results. Botanists were not, however, unprepared for 
this result. The Dutch botanist, Blume, in his fine work 
* Rumphiciy has given an elaborate account of the Javanese Upas 
and of the tree which yields it (pp. 46—59. tt. 22, 23), but he 
points out that Ruinphius, our earliest authority on Malayan 
botany, distinguished two kinds of Upas trees, which he termed 
Arbor toxicaria femina and mas respectively. Rumphius’s femina 
was destitute of any poisonous qualities, and Blume has 
described it as a distinct species under the name of A. ianoxia 
(Rumphia , pp. 171—173, t. 54). He received specimens from 
the island of Timor, where Spanoghe* found that the sap was 
destitute of any poisonous effect on animals; he also gives 
Celebes as a locality for the innocuous plant. Other botanists 
have not, however, found themselves able to attach much weight 
to the distinctive characters pointed out by Blume, and there 
can be no doubt that what weighed principally in his mind was 
the remarkable difference in the properties of the two forms. 
Species are, however, made by botanists on structural (morpholo¬ 
gical) differences and not on physiological. In the same 
species of Cinchona it is now known that there are the widest 
differences in the amount and even nature of the alkaloids 
which can be extracted from the bark. An equally striking, 
and even better known instance of differences in properties, 
unaccompanied by any difference in external characters, is 
afforded by two well-known British umbelliferous plants, 
(Enanthe crocata and Ciciita virosa , which Sir R. Ohristison 
found to be innocuous when grown near Edinburgh. 

Brandis in his ‘Forest Flora 9 has identified with A. innozia the 
A. saccidora of South-west India. According to Beddome, this is 
u the largest tree of the vergreen forests of the Western Ghauts, 
and the hills bet weem tnem and the Coast. ’ ’ Sacks are made of the 
thick woolly fibrous inner bark. The method is thus described 

* Spanoghe’s account of the innocuous Upas of Timor is printed, to¬ 
gether with that of Leschenauit on the virulent kind, in Hooker’s Companion 
to tht Botanical Magazine, Vol. I., pp. 808—317- 
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by Graham^:—“A -branch is cut corresponding to the length and 
diameter of the sack wanted, soaked a little, and then beaten 
with clubs till the fibre separates from the wood. This done, the 
sack formed of the bark is turned inside out, and pulled down, 
until the wood is sawed off, with the exception of a small piece 
left to form the bottom of the sack, which is carefully left un¬ 
touched.” 

Brandis remarks (/. c ., p. 427) :—“Another species of the 
same genus (Myah seik, Burm.) is found in the dense evergreen 
forests of the Thoungyeen Valley. In Tenasserim the juice is 
used by the Karens to poison arrows, but the poison does not seem 
equal in its effects to that of the famous Upas tree of the Indian 
Archipelago.” Mason refers the Pegu Upas to A . ovalifolia , 
a very large timber tree scattered irr the forests from Mergui to 
Toungoo. The milky juice is intensely bitter, and when 
swallowed produces sore-throat. Arrows that have been smeared 
with it and hung exposed to the air, lose their power to pro¬ 
duce death, and there is said to be a difference in the virulence 
of the poison at different times of the year. Nothing more 
seems to be known of the tree which yields the Karen arrow 
poison, but it is very probably referable to A. toxicaria , and 
Gamble ( Manual of Indian Timbers , p. 332) refers the Burmese 
name Myah seik to that species. (Archives de Physiologic, 2,1891; 
Kew Bulletin , 50,1891.) 

In 1891, MM. E. Boinet and E. Hedon examined the arrow 
poison used by the Muongs of Tonkin. They found the quan¬ 
tity of the poison on each bamboo arrow to be about half a gram 
of a brownish substance soluble in water. Three dfops of a* 
solution of 0’50 gram of the poison in 10 grams of water placed 
upon a frog’s heart arrested the pulsations in seven minutes, 
and a subcutaneous injection of one centigram of the poison 
proved fatal to a guinea pig. From twenty experiments, it 
was found that one centigram per kilo body-weight was rapidly^ 
fatal to the animals experimented upon. 

The authors arrive at the following conclusions:— 

1 8t —That the poison has no appreciable effect upon the 
nervo-muscular or central nervous system. 
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2nd .—The breathing is accelerated for a few minutes after 
the injection of the poison, but afterwards the 
number of respirations gradually decreases until 
death takes place. 

3 rd ,—The final effect of the poison is to stop the heart in 
systole. 

In the poisoned frogs the ventricle was contracted, empty, 
hard and white. In the mammal the left ventricle was smaller 
and harder than usual, the right ventricle less contracted and 
full of .dark blood. Before final stoppage the heart symptoms 
may be divided into several stages. In mammals, at a 'certain 
period after the injection of the poison, a sudden want of 
rythm .was observed, the heart beating very irregularly. After¬ 
wards the pulsations became more nnd more feeble, with 
occasional stronger contractions, and finally periods of great 
^depression alternating with periods of stronger pulsation were 
observed. In all cases a few auricular pulsations occurred after 
stoppage of the ventricles. It was remarked also that pulsation 
could be re-induced by mechanical or electrical stimulation of 
the heart muscle. 

In the frog the first effect of the poison on the heart is a 
very marked doubling of the pulsations. Whereas in the 
normal condition the auricular contraction immediately precedes 
the ventricular, and is shown on the pulse tracing by a slight 
hitch in the curve of the total pulsation; in the poisoned animal 
the two pulsations are separated by a marked interval, and finally 
the auricular curve becomes so marked as to equal or even 
exceed in size the gradually decreasing ventricular curve. 

In the second stage the ventricle only contracts once to 
several auricular contractions, that is, it only contracts when 
it has become sufficiently distended with blood to excite con¬ 
tractions. 

Tu the last stage the strength of the auricular contractions 
gradually decreases, the ventricle remaining immovable, 
empty, and contracted. The authors conclude that the poison 
acts upon the intracardiac ganglia and not upon the central 
nervous system. 
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The poison, we are informed, is prepared by the natives of 
Tonquin from the leaves of A . toxicaria , and experiments made 
by the authors with the leaves of that plant prove clearly that 
they are. the only active ingredient in the arrow poison. 
(Archives de Phys., 1891, p. 373.) 

A still more recent investigation of the Ipoh poison by 
Mr. L. Wray, the Curator and State Geologist of Perak, has been 
published in the Perode Gazette . He says:—The Samangs get the 
sap from the tree by scoring the bark. The sap is heated on a 
spatula till evaporated, leaving a dark gummy substance in which 
the arrows are dipped; 34 ounces of sap will do for poisoning 100 
arrow points. The sap was bitter and biting in taste and 
decidedly acid to test paper ; when exposed to the air it darkens 
to a brown colour, and yields when dried 29 per cent, of, 
Ipoh. If this substance is placed on a glass slide and examined 
under a microscope it is seen to contain numerous crystals of 
antiarin, Some fruiting specimens of the Ipoh were sent to 
Kew in 1883, and were pronounced to be identical with the 
Javan specimens of A. toxicaria . With reference to the two 
kinds of Upas distinguished by Blume as Arbor toxicaria femina 
et mas 9 the latter word in Malay means “ gold ”; it is so called 
from the golden colour of the inner bark. In the innocuous 
variety, so say the Samangs, the inner bark is blackish coloured, 
and so they distinguish the poisonous from the non-poisonous 
trees. They have never mixed arsenic with the sap. One 
fluid ounce of Ipoh sap was found to yield 10*85 grains of 
antiarin or 2 482 per cent. The dried Ipoh poison, of which 
the sap contains 29 per cent., therefore has 8*56 per cent, of 
antiarin in it. 0*086 of a grain of the dried poison is enough 
to kill an animal weighing 20 lbs., when introduced into the 
circulation. Fowls and pheasants are proof against the poison, 
but a cat 9truck with a poisoned dart died within 19 minutes. 
Mr. Wray’s Report has since been published in the Kew 
Bulletin for October and November 1891, 

Description. —The nuts are sub-globular, the size of a 
marble, of a light-brown colour, and have a slightly prominent 
umbilicus; they are enclosed in a sweet greenish-yellow pulp, 
III —45 
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forming a small one-seeded fig with a rich purple bloom 
The shell is thin and fragile, the kernel, loose inside the shell, 
is of the size of a large pea, brown, sub-globular, rugose, 
especially upon the flatter side; substance hard and very bitter. 

Chemical composition. —When the sap of the tree is exhausted 
with boiling alcohol, a mixture of vegetable albumin, gum and 
wax remains undissolved, while a solution is formed, which 
throws down, on cooling, wax, antiar-resin, and albumin. On 
removing the sediment and evaporating, more resin and wax 
are deposited, and the solution dries up at last to an extract, from 
a solution of which in boiling water Antiarin, C’*H 20 O 5 +2H 2 O, 
amounting to 3*5 per cent, of the dried sap, crystallises. The 
crystals are purified by washing and recrystallisation. Antiarin 
forms splendid silvery laminee resembling malate of lime 

The flakes which separate from the alcohol after boiling it 
with the sap of A . toxicaria , consist of Antiar-resin , C 32 H 24 0 2 , 
which may be obtained white by re-solution in boiling alcohol; 
when dry it has a glassy fracture, but becomes pasty if warmed. 
It is not poisonous, whilst antiarin causes death if introduced 
into the circulation in minute portions. (Mulder in Gtnelin’s 
Handbook, Vol. XVI., p. 217.) 

The wax deposited on cooling from an extract , of the juice 
prepared with hot alcohol, and purified by boiling with water, 
is white and brittle, softening at 30°, and melting at 35°, sp. 
gr. 1*016 at 20°. It is decomposed by nitric acid, blackened by 
sulphuric acid, and not affected by hydrochloric acid or potash- 
ley. It is soluble in alcohol and ether, especially on boiling. 
Average composition 77*29 percent. Carbon, 11*71 H, and 11 O. 
(Ibid., Vol. XVIII., p. 158.) 

The seeds of the Indian~ plant, collected in Savant Vadi, 
contain a crystalline principle, very bitter and poisonous, 
resembling, if not identical with, antiarin. It is soluble in 
water, alcohol, and very slightly in ether. It gives a reddish- 
brown colour with sulphuric acid, and a yellowish or orange 
colour with nitric acid. On allowing the dried extract to stand, 
it does not readily crystallize out, but if the alcoholic extraot 
is dissolved in water in which it is quite soluble (showing 
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absence oi resinous matter), and the solution agitated with 
crude ether, crystals can be obtained from the decanted ethereal 
layer. The solution also reduced Fehling's solution. About 
2 per cent, of fat, 11*33 of water, and 3*46 of ash were sepa¬ 
rated from the air-dried seeds. 

The juice of ArtOCarpUS integrifolia, Linn., the well- 
known Jack tree, in Sanskrit Panasa, heated over the fire, is a 
popular cement for joining broken China and stoneware. 
The deposit from the milky juice is insoluble in water, partly 
soluble in alcohol, and entirely so in benzol. It is a variety 
of caoutchouc, and in the natural state can be used as a 
birdlime, or as a cement for broken articles ; after being 
washed in boiling water it becomes harder, and may be used 
for all the ordinary purposes of India-rubber. The yellow dye 
which is obtained from the wood is of a resinous nature, and 
may be extracted by boiling water or alcohol. The juice of 
A. L&koocha, Roxb. t or one or two of the seeds, is a popular 
purge in Bengal; the tree is the Daliu of Sanskrit writers. 
Rheede states that the dry leaves and juice of A. hirsuta, 
Lamk ., together with zedoary and camphor, are applied to buboes 
and swelled testicles. The dried juice breaks with a resinous 
fracture, is only partly soluble in alcohol, wholly soluble in 
benzol and petroleum ether. The tree yields the Anjelly wood 
of South India, and is called Ayaui in Malabar, where it is very 
abundant. 


MYRICACEj®. 

MYRICA NAGI, Thunb. 

Fig.— Bot. Mag., t. 5727 ; Wight Ie., t. 764, 765. 

Hab. —Subtropical Himalaya. The bark. 

Vernacular. —Kaiphal, K4tphal ^ Hind., Out., Bet #.), Kay a 
phala (Mar.), Marudam-pattai (Tam.), Kaidaryamu (Tel.), 
Marutam-toli (Mai.), Kirishivani (Can.). 
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History, Uses, etc. —The bark oi this tree is its most 
valuable product, and is largely exported to the plains. It is 
called in Sanskrit Katphala, and bears among other synonyms 
those of Kumuda, Kumbhi-piki, Sripamika, Somavalka, and 
Mahakumbhi. According to the Nighantas, it is useful in 
diseases caused by deranged phlegm, such as fever, asthma, 
gonorrhoea, piles, cough, and other affections of the throat. It 
is an ingredient in numerous formulae for these diseases, such 
as the Katphaladi chuma, for which Sarangadhara gives the 
following prescription:—Take of the bark of M. Nagi , tubers 
of Cyperus rotunda* (Mustaka),. root of Picrorhiza Kurrooa 
(Katuki,), Curcuma Zedoaria (Sati), galls of Pistacia integerrima 
(Karkata-sringi), and root of Saussurea Lappa (Kushta), equal 
parts; powder and mix. This powder is given in doses of 
about a drachm with the addition of ginger juice and honey in 
affections of the throat, cough and asthma. The powdered 
bark is used as a snuff in catarrh, and mixed with ginger as 
an external stimulant application in cholera, &c. 

Under the names of Dar-shisha6n, Kandul, and Ud-el-bark, 
Mahometan writers state that the bark is resolvent, astringent, 
carminative, and tonic; that it cures catarrh and headaches; 
with cinnamon they prescribe it for chronic cough, fever, piles, 
<£c. Compounded with vinegar it strengthens the gums and 
cures toothache; an oil prepared JErom it is dropped into the 
ears in earache. A decoction is a valuable remedy in asthma, 
diarrhoea and diuresis; powdered or ill the form of lotion the bark 
is applied to putrid sores; pessaries made of it promote uterine 
notion. The usual dose for internal administration is about 60 
grains. Duhn-el-kandiil, an oil prepared from the flowers, is 
said to have much the same properties as the bark. We have 
never met with it, nor does it appear to be known in commerce. 

Description, -v Bark half an inch thick, externally 
scabrous, pitted from the separation of pieces of suber, of a 
mottled rusty-brown and dirty white colour, suber warty; 
substance of bark-and inner surface of a deep dull red colour; 
when soaked in water it produces a deep red solution; taste 
strongly astringent. 



CASUARINEjE. 


357 


Microscopic structure.— Within the suberous layer is a 
remarkable stratum of stony cells; the parenchyma throughout 
is loaded with red colouring matter, and permeated by large 
laticiferous vessels, from whioh a gummy latex exudes when 
the bark is soaked in water. 

Chemical composition .—The bark of M. Magi contains 14 per 
cent, of tannin, which gives a purplish colour with ferric salts, 
but the tincture and decoction give a greenish colour owing 
to the presence of colouring matter in the bark. The ash of 
the air-dried bark amounts to 7*17 per cent 

When the bark is exhausted by water and the water eva¬ 
porated, a brittle shining extract is obtained of a reddish-brown 
colour, which contains 60 per cent, of tannin with some 
saccharine matter and spits. 

Commerce .—The bazaars are supplied from Northern India; 
about 50 tons of the bark are collected annually in the Kumaon 
forests. It is always obtainable in native drug shops. Value 
about Rs, 2 per maund of 41 pounds. 


CASUARINE^. 

CASUARINA EQU1SETIFOLIA, Forst. 

Fig. — Beddome, Forester’s Man., t. 226. Tinian Fine 
{Eng.), Filao de l’lnde (Fr.). _ 

Hab.— East side of the Bay of Bengal. Cultivated alee* 
where. The bark, leavea, and seed*. 

Vtmocuktr. —Sinyu (Barm.), Chpok (TaHt\ Sarva (Tel.), 
Kderike {Mysore), Aru (Mai.), ViUyatbearu (Mar.). 

Bfttory, Uses, &c. —This tree is distributed through 
Chittagong, Burma , the Malay and Pacific Meade, and 
Aus£r*&S «mAu murh cultivated on the ooeota of India. In 
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Australia it is called the swamp oak. Dr. Bennett {Gather¬ 
ings of a Naturalist in Australia) remarks: — “ Their sombre 
appearance causes them to be planted in cemeteries, where their 
branches give out a mournful sighing sound, as the breeze 
passes over them, waving at the same time their gloomy hearse- 
like plumes.” The wood from its red colour is called in the 
colonies Beef-wood , and is much used for fuel, and as a 
timber on account of its hardness. The bark is astringent, 
and the ashes of the tree yield a quantity of alkali. The 
bark is used by the Madras fishermen for dyeing their 
nets. Rumphius notices the use of a decoction of the bark 
for a bath in Beri-beri, and of a decoction of the leaves in 
colic. The pounded seeds, he says, are used as a plaster in 
headache. 

According to Corre and Lejanne [Mat. Med . et Tox. Colon.), 
the bark contains one-fifth of its weight of tannin and one- 
twelfth of Oasuarine , resin, and colouring matter. A decoction, 
extract, tincture and syrup are used by the French in Tahiti, 
Cochin-China, and the Antilles as an astringent. We have 
observed that the tree yields an inferior sort of gum, not likely 
to be of much value on account of its deep colour and insolubi¬ 
lity in water. 

Description.—Bark never very thick, brittle, breaking 
with a coarse fibrous fracture, substance very hard, fibrous, 
and of a pink colour; internal surface striated; external surface 
covered with a scabrous grey suber, readily separating in 
flakes, and displaying a thin brown suberous layer closely 
adhering to the liber;, taste strongly astringent; odour not 
peculiar* 

Chemical composition .—The bark yielded 18*3 per cent, of 
tannic acid, giving a blue-black precipitate with ferric salts, 
and a btilky precipitate with gelatine. The alcoholic extract 
contained no alkaloidal principle, but a very small quantity of a 
crystalline neutral principle was shaken out of the watery 
solution of the extract by ether; it was not coloured by strong 
acids. 
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CUPULIFETLE. 

BETULA UTILIS, Don. 

Fig.— Regel Monogr. 58, t. 6,/. 13*19; t. 13, /. 7-14; Jacq. 
Voy. Bot., t. 158. Himalayan Birch (Eng.), Bouleau 4 papier 

< F >••)• 

Hab. —Temperate Himalaya, Afghanistan. 

BETULA ALNOIDES, Earn. 

Fig. — Brand. For. FI., t . 56; Regel Monogr. 61, t . 6, 
/. 32-34;*. 13,/. 29. 

Hab# —Temperate and subtropical Himalaya. The bark. 

Vernacular.— Bhujpatar ( Ind . Bazaars). 

History, Uses, &C.— These trees require a brief notice, 
as the bark, in Sanskrit Bhurjapatra, is much used all over the 
country for writing medicinal charms on, and is to be found in 
every druggist’s shop. This bark is well-known as the material 
upon which the ancient Sanskrit manuscripts of Northern India 
are written. Dr. Buhler, in his account of a tour in Cashmere 
in search of Sanskrit manuscripts, says:—“ The Bhurja MSS. 
are written on specially prepared thin sheets of the inner bark 
of the Himalayan birch, and invariably in S&rada characters. 
The lines run always parallel to the narrow side of the leaf, and 
the MSS. present, therefore, the appearance of European books, 
not of Indian MSS., which owe their form to an imitation of the 
Talapatras. The Himalayas seems to contain an inexhaustible 
supply of birch-bark, which in Cashmere and other hill coun¬ 
tries is used both instead of paper by the shop-keepers in the 
bazaars, and for lining the roofs of houses in order to make them 
water-tight. It is also exported to India, where in many places 
it is likewise used for wrapping up parcels, and plays an import¬ 
ant part in the manufacture of the flexible pipe-stems used by 
huka-smokers. To give an idea of the quantities which are 
brought into Srinagar, I may mention that on one single day 
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I counted fourteen large barges with birch-bark on the river, and 
that I have never moved about without seeing some boats laden 
with it. None of the boats carried, I should say, less than three 
or four tons' weight. 

“ The $SQ of birch-bark for literary purposes is attested by 
the earliest classical Sanskrit writers. Kalid&sa mentions it in 
his drama? and epics; Susruta, Varah&mihira ( circa 500-550 
A. D.) knotv it likewise. Akbar introduced the manufacture of 
paper, and t'hus created an industry for which Cashmere is now 
famous in India. From that time the use of birch-bark for the 
purpose of writing was discontinued, and the method of prepar¬ 
ing it has been lost. The prcnaration of the ink, which was 
used for Bhftrja MvSS., is known. It was made by converting 
almonds into charcoal and boiling the coal thus obtained with 
gornUtra (urina bo vis); this ink is not affected by damp or 
water.” (Journal, Bombay Branch Royal Asiatic Society> 
Vol. XII., No. XXXIY. A.) 

QUERCUS INFECTORIA, Olivier. 

Fig. —. Bentl. and Trim., t. 249 ; Olivier, Voy. dam VEmp. 
Oth. ii, p. 64, Atlas, tt. 14, 15; Steph. # Ghurch, t. 152. 
Dyers’ oak {Eng.), Ch&ne & la galle (Fr.). 

Hab. -—Asia Minor, Syria, Turkey. The galls. 

Vernacular. —Majuphal, Miphal {Hind., Beng.), Maiphala, 
M4ja (Mar.), M&shik-k4y (Tam.), Mashi-kdya (Tel.), MSchi- 
kiyi (Can.), Mayaphal (Ouz.). 

Hi8tory. Uses, &C.—The Sanskrit name for galls is 
M6yin or Mayika, and signifies “ magic,” the gall-nut being 
used in India in magic ntes. 

Galls were well known to tbe Greeks and Homans, who used 
them medicinally on account of their astringent properties* 
India has probably been supplied with them from an early 
date, via the Persian Gulf, the greater portion being still 
shipped at Ba Sro on board Arab vwefefo, hepae the na mes Basra 
~M3onipa« wUhDtOfc i. 127 t0,9>*n4 2*7 5 
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and Maka galls. The medicinal uses to which galls are put in 
India hardly differ from those with which we are familiar. 
The Hindus divide them into two kinds, black and white, and 
generally prescribe both kinds together in the same prescrip¬ 
tion. Mahometan writers direct the darfe-eoloured unper¬ 
forated galls to be selected as the best. 

r The Arabs call them u*** (a/s), and say (bat the tree, which is 
not of the land of the Arabs, bears one year galls and another 
Balltit (acorns). In Persia they are known as Mazu or Mazun ; 
the author of the Burh&u says they are used by tanners, 

'VF* /♦» j 

In modern medicine tannic and gallic acids obtained from 
galls are generally used in preference to the raw material. 

The action of tannin is chiefly local, and is due to its power 
of coagulating albumen; it is therefore a useful application 
when the skin has been deprived of its epidermis by diseases 
such as intertrigo, impetigo and eczema, as it forms with the 
exudations a protective coating, and at the same time contracts 
the ceils of the skin. 

When applied to a mucous membrane, it causes dryness, coag¬ 
ulation of mucus, and destroys to a great extent the sensibility 
of the membrane; on this account it is employed in stomatitis, 
sore-throat, and cough due to irritation at the back of the 
pharynx, and also as an injection in chronic discharges from 
the genito-urinary passages- 

When taken into the stomach in large doses it causes irri* 
tation, and possibly vomiting, but in smaller doses it is often 
useful in hsematemesis and intesti lal haemorrhage by coagulating 
the blood and thus acting as a styptic. In poisoning by the 
alkaloids it acts as a chemical antidote by forming tannates 
which are but sparingly soluble in the juices of the alimentary 
canal; it is also used as ah antidote in poisoning by tartar 
emetic, with which it forms an insoluble tannate. When 
used as an antidote its administration should be followed by a 
purgative, as the tannates of the alkaloids will be partially 
redissolved, if allowed to remain in the intestines, 
lit.—ea 
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Dr. R. Stockman has conducted a series of careful experi¬ 
ments with gallic and tannic acids, with the object of determin¬ 
ing the influences which the vegetable astringents exert upon 
the blood-vessels and animal tissues after absorption. He finds 
that tannic acid on its entry into the stomach forms alkaline 
tannates and tannates of albumin. A part of it, and .sometimes 
the whole, is converted into gallic afeid in the stomach and 
intestines, and it is difficult to find a trace of tannic acid in the 
blood, although it can be detected in the urine. Dr. Stockman 
comes to the conclusion that tannic acid enters the circulation in 
combination with alkalies and albumin, and is excreted with 
such rapidity that only a trace of its presence can be detected in 
the blood, but that its presence in the genito-urinary tracts and 
in greater quantity in the intestines can be readily shown. It 
does not appear to be excreted by the mucous lining of the air 
passages. It was found that the urine of dogs, rabbits, and 
human beings, after the administration of tannic acid, contained 
gallic acid aqd only a small quantity of tannic acid, but when 
tannate of soda was administered the urine contained a large 
proportion of tannic acid and but little gallic acid. These 
results may be explained in the following manner:—When free 
tannic acid is brought in contact with the contents of the 
Stomach, it is chiefly converted into tannate of albumin, only a 
small quantity of alkaline tannate being formed. The tannate 
of albumin being very insoluble is retained for a long time in 
the intestines, until it is in a condition to be converted into 
gallic acid, in which form it is at length absorbed; on the other 
hand, the alkaline .tannate is at once absorbed and passes off in 
the urine. Under these circumstances, the administration of 
tannate of sqda naturally gives rise to the presence of a large 
proportion of tannic acid and a small proportion of gallic acid 
in the urine. * 

Dr. Stockman did not find pyrogallic acid in the urine, but 
this experience is in opposition to that of other experi¬ 
menters. 

When gallic acid was administered, that acid only was found 
in the urine. 
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According to Bn Stockman, tannic acid exerts no action upon 
the urinary eXtfetion, and gallic acid does not cause contraction 
of the blood-vessels, but on the contrary dilates them even 
after contraction has been induced by the action of an alkaline 
liquid. The neutral gallate of soda, in which form gallic acid, 
circulate^ in the blood, was found to have no action upon the 
vessels. 

Catechu-tannic acid and ithatania-tannic acid gave the same 
results;' tannic acid being insoluble in a solution of chloride of 
sodium could not be. experimented with in this manner. Alka¬ 
line tannates. and tannates of albumin did not affect the calibre 
of the vessels. Fikentscher has stated that tannic acid adminis¬ 
tered hypodermically to frogs stimulates the vaso-motar centres 
and increases the blood pressure, but Dr. Stockman found that 
gallate and tannate of soda administered in this way to rabbits did 
not affect the pressure. Pyrogallic acid yielded similar results. 

As regards the therapeutic value of gallic acid as a local appli¬ 
cation or when absorbed into the blood, Dr. Stockman considers 
that it has no special astringent action, but that it diminishes 
the alkalini ty of the blood and increases its tendency to 
coagulate ; as a local application it is useless. Tannic acid preci¬ 
pitates albumin and forms a protective layer of tannate, which is 
advantageous in certain diseased conditions which we have 
already noticed. In its passage through the kidneys it is very 
doubtful whether it exerts any therapeutic action, but Ribbert 
considers that it lessens the exudation of albumin in albumi¬ 
nuria. T anni c acid is sometimes injected into the. rectum to 
destroy thread worms, which it does by coagulating the albumin 
in their delicate tissues. 

Description. — Two kinds of gall are found upon Oak 
trees, hard and soft; the former are the galls of commerce, and 
are produced by a Cynips which punctures the buds of the tree 
and deposits its egg in the puncture; the latter result from 
the puncture of an aphis. 

Gall-nuts are globular or pyriform bodies, studded with 
numerous tuberosities; those which still contain the insect are 
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of a blackish or bluish-green colour and heavy; those from 
which the insect has escaped are of much lighter colour, gene¬ 
rally yellowish-white, on one side a round hole may be perceiv¬ 
ed ; they are also lighter in weight and less astringent. When 
a gall is cut in two a round cavity is seen in its centre, which 
may or may not be occupied by the insect; in the latter case a 
passage leads from the cavity to the exterior. 

Microscopic structure .—The contents of the central cavity, 
if present, are seen to consist of a starchy parenchyme destined 
to supply food to the larva. The walls of the cavity are formed 
of stone-cells. The bulk of the gall consists of cells arranged 
in a radiating manner, many of them containing colouring 
matter and tannin. Towards the exterior of the gall the cells 
contain dark-coloured chlorophyl; on the very surface the 
cells are small and thick-walled and form a kind of rind. 

Chemical composition .—The principal constituent of galls is 
tannin or tannic acid. The tannin of different plants possesses 
distinctive characters; that obtained from galls is known as 
gallo-tannic acid. It is identical with the tannin of Rhus con- 
aria, Linn. (Sumach). 

Galls afford from 60 to 70 per cent, of tannin, and about 
2 per cent, each of gallic and ellagic acids. 

Commerce .—Galls are imported from Basra and the Persian 
Gulf ports. Value : White, Rs. 10 per maund of 37$ lbs.; 
Blue, Rs. 17. Imports abotit 1,400 cwts. yearly. 

SALICINE.E. 

SALIX CAPREA, Linn. 

Fig.— Eng. Jot., 1488; Beichb. FI. Germ., t. 577. Great 
round-leaved Sallow, Goats’ Sallow {Eng.), Marceau, Marsault 
{Fr.). 

Hab.— Persia, Europe. Cultivated-in N.-W. India. The 
hark, leaves, seeds, and flowers. 

Vernacular. —Bldmishk (Indian Bazars). 
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History, Uses, &C. —The willow *T«a was well-known 
to the ancient Greeks, and the Greek name is considered to be 
qognate to the Sanskrit Vitika, the old German Wida, and the 
$ld English With or Withy. Herodotus (i.,194) mentions it, 
and Theophrastus (H. P. iii., 13) mentions two kinds, X«*9 
and /iAati/a. Dioscondes (i.,121) notices its astringent pro¬ 
perties, and the various medicinal uses to which the bark, 
leaves, seed and juice were put. Pliny (17, 20) describes the 
cultivation of the willow, and (24, 9) its medicinal properties. 
The ancients considered it to be very cooling, " Porro impediunt 
et remittunt coitum folia salicis trita et epota it was also 
thought to occasion sterility in women. The concrete juice of 
the plant mentioned by Greek and Latin writers is considered 
by F6e to have been a kind of manna. 

IbnSina, under the name of Khiliif, follows Dioscorides closely 
in his description of the medicinal uses of the willow, but he 
mentions the use of the flowers of S. Caprea separately under 
the name of Behramaj, a corruption of the Persian Behrameh. 
The Mahometan physicians all mention the juice or gum () 
of the plant, and Haji Zein states that it exudes from the leaves. 
It is probably the substance described by M. Baby ( Union 
Pharm ., May, 1889), under the name of Buknguebine or 
" willow honey,” said to be derived from the leaves and 
young branches of a willow, and to have a feebly saccharine 
taste. 

In Persia S. Caprea is known as Bid-i-Balkhi, and its flowers 
as Bidmishk; willow bark is still a popular febrifuge in that 
country. Aitchison mentions the following species of Salix as 
occurring wild or cultivated in Persia:— 8* pycqo*iachya> 
Anders., 8. acmophytta , Boiss., 8 . baby Ion ica, Lion., 8. fiaviesii, 
Boiss., 8. alba , Linn., 8. songanca, Anders., and 8 . Caprea f 
Linn. 

In China and Persia the tree is considered to be symbolic of 
immortality. S. babylonka is planted in burial grounds in 
the latter country, and has been introduced into India by the 
Moghals for this purpose; among the Romans it was sacred to 
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Juno Fluonia. For an aeOOunt of the funereal use of the 
willow in China, the reader js referred to Schlegel’s Uran- 
ographie Chinoise , or De GufcWii&tis Myth, dee Plantes , article 
Saule. 

Hie Persian settlers in India have introduced the flowers 
\t%dmishk) and the distilled water (ma-elJihil&f) of S. Caprea 9 
both of which are used by the upper, classes of Mahometans 
and Phrsees, who consider them? to be cephalic and cardiaoal, 
and use them as domestic remedies in almost every kind of 
slight ailment. 

Ilaiighan-i-bid, an oil prepared by boiling two parts of the 
distilled water with one of sesamum oil until the water has all 
evaporated, is a favorite remedy for cough. 

For a long series of years the willow fell into disuse in Europe, 
but was again brought iuto notice in 1763 by the Rev. Mr. 
Stone, w r ho published a paper on the efficacy of the bark of 
fi. alba as a remedy for agues. The broad-leaved willow bark 
( S. Caprea) was subsequently introduced into practice by 
Mr. James, whose observations on. its efficacy were afterwards 
confirmed by Mr. White and Mr. G. Wilkinson ( Pereira , Mat . 
Med., ii., Pt. 1, p. 337). Willow bark was formerly official in the 
London, Edinburgh, and Dublin Pharmacopoeias, and was consi , 
dered no bad substitute for cinchona in agues, S. Caprea is 
one of those willows which yield salicin and tannin, and is 
remarkable for its large yellow fragrant catkins. 

Salicin, which was discovered in 1825, and first obtained in 
a pure state in 1830, was at first much vaunted as an antiphlo¬ 
gistic by Riess and others in those cases in which salicylic acid ‘ 
is_now employed; it was also used as an antiperiodic in ague, 
and is said to have been found efficient in preventing the 
development of acute coryza and influenza, and in mitigating 
the symptoms of hay fever. It was usually administered in 
10-grain doses frequently repeated. More extended experience, 
however, led to the conclusion that it has little or no influence 
upon the temperature, and the drug gradually fell into disrepute 
until the discoveiy of the antiphlogistic properties of salicylic 
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acid, Then it was again experimented with by Ringer and 
Bury> who showed that it had no influence upon the tempera¬ 
ture of healthy children. They observed that under full 
}nedicinal doses a dusky flush suffuses the face on slight 
bxcitement, while the expression becomes dull and heayv. 
*Less constant symptoms are deafness, noises in the ears, frontal 
headache, trembling of the hands and tokened breathing 
Very large doses occasion sevfcre headache, marked miwaij&r 
weakness, tremor and irritability, with a rapid and feeble pulse. 

Description.—Catkins 1—2 inches long, thick, cylin¬ 
drical, bright yellow, fragrant; bracts oblong, small; scales 
Obovate, blackish, hairy; nectary ovate, papillary; stamens 
longer than the scales, with oblong yellow anthers ; gertn ovate- 
lanceolate, silky, on a hairy stalk; style hardly any; stigma 
oblong, thick, undivided. Bark purplish-brown externally, 
minutely downy when young, internally whiter tough and 
fibrous. 

Chemical composition .—Willow bark has been shown to con¬ 
tain 8alicin, wax, fat, gum, and a tannin which gives with 
ferric salts a blue-black precipitate, the liquid becoming pur- 
plish-red on the addition of soda. Johanson (1875) has also 
shown the presence of a kind of sugar having a slightly sweet 
taste and reducing alkaline copper solution with difficulty, and 
of the glucoside benzohelicin, C 20 H 2 °O 8 . Salicin, a glucoside, 
Crystallizes in colourless plates or flat rhombic prisms, but it/ 
usually occurs in commerce in white glossy scales or needles. 
It remains unaltered in the air, is neutral to test-paper, in¬ 
odorous, and has a persistently bitter taste. It is soluble in about 
30 parts of water at 11*6° C., and is somewhat less soluble in 
alcohol. It dissolves in 07 part of boiling water and in 
2 parts of boiling alcohol. (United States Pharm ) Cold sul¬ 
phuric acid dissolves salicin with a bright red colour; after the 
absorption of water from the air (but not after the addition of 
water or after being neutralized by an alkali), , the solution 
deposits a gsd powder (ruiilin), which after washing is yellowish- 
red, after drying blackish-brown, insoluble in water, alcohol, 
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and glacial acetic acid, and is coloured violet-red by alkalies. 
( Braconnot.) On warming salicin with somewhat diluted 
sulphuric acid and potassium bichromate, salioylom acid or 
salicyl-aldehyd, C 7 H 6 0*, is given off, recognizable by its 
peculiar fragrance, resembling that of meadow-sweet (Spirasa 
ulmaria). 

Salicin when digested with emulsin or saliva, or heated to 
80°C. with dilute sulphuric acid, assimilates 1 molecule of water, 
and is split into glucose and salicylic alcohol or saligenin, 
C 7 H 8 0 9 , which crystallizes in pearly tables, is easily soluble in hot 
water, alcohol, and ether, melts at 82°C., and sublimes at 100°C. 
Saligenin is characterized by yielding in solution a deep-blue 
colour with ferric chloride, and when boiled with dilute acids 
by being converted into a resinous body, saliretin, C' 4 H l4 0 5 , 
while oxidizing agents convert it into salicylous and salicylic 
acids. Gold nitric acid, sp. gr. 1*16, oxidizes salicin, with the 
production of heliciu, C l5 EP 6 0 7 , which crystallizes in white 
needles, and is by ferments and dilute acids resolved into sugar 
and salicylic aldehyd. If nitric acid of s^. gr. 1*09 is employed, 
salicin yields helicoidin, C e6 H S4 O l4 , which may be regained as 
a compound of salicin and helicin. (National Dispensatory.) For 
a full account of these interesting reactions, the reader is referred 
to Watts* Diet, of Chemistry, Vol. V., p. 147. 

Bidangubin or '‘willow honey ” has been examined by Baby 
(Union Pharm, May, 1889, p. 201). It affords about 12 per 
cent, of sugar, estimated as glucose, and a considerable quantity 
of a sugar crystallizing in opaque hard crystals lik9 those of 
sugar of milk. It melts at 150° to a transparent liquid, and 
dissolves in 5*5 parts of water at 15° C. The formula is given 
as C M H M O u . This sugar evidently possesses considerable 
affinity to melezj^ose, from which it differs, according 
M. Baby, in not being efflorescent, and in the greater rotate 
power of the glucose derived frqm .it by inversion over, that 
obtained from melezitose. The inversion by means of dilute 
hydrochloric acid also takes place more rapidly. He the 
proposes to call the new sugar hidenguebinose. 
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EPHEDRA VULGARIS, Rich. 

Fig ,— Reichb . Ic. FI. Germ., t. 539; Bertolon. Miscell. &mt., 
3. 

Hab.—Temperate and Alpine Himalaya, Europe, W. and 
Central Asia, Japan. 

EPHEDRA PACHYCLADA, Boies. 

Hab.—Western Himalaya, Afghanistan, E. Persia. 

Vernacular .— E. vulgaris —Amsania, Butshur, Cheva ( Punj.), 
Khanda, Kliama (Kunawar), Phok {Sutlej), Ma-oh {Japan). 
E. pachyclada —Hum, Hurna (. Pers ., Bomb.). 

History, Uses, &C.—These two species are hardly 
different; E. pachyclada is rather more robust than E. vulgaris and 
more scabrid. Of the former, Sir J. D. Hooker remarks r-*- 
“I can find no good characters in the spikes and flowers, except 
the more or less margined bracts/* A specimen of the Persian 
plant kindly furnished to one of us by Mr. K. It. Cama of Bom¬ 
bay, was identified at Kew as E . vulgaris. Dried branchesof the 
Huma are still brought from Persia to India for use in Parsi 
ceremonial,and it is considered to have medicinal properties. The 
plant was used by the ancient Arians, and is probably the same 
as the Soma of the Vedas. Aitchison ( Proc. Linn. Soc., x., 77) 
notices the medicinal use of E. vulgaris in Lahoul, and he and 
Griffith state that the ashes of E. pachyclada are used as a snuff 
and dye in Afghanistan. Dr. N. Nagai of Tokio, Japan (Berl. 
Klin. Wochcnschr ., 1887, 706), first drew attention to the fact that 
E . vulgaris contains an alkaloid (ephedrine) which possesses the 
property of dilating the pupil of the eye, and which may be used 
in the place of atropine. T. V. Biektine ( Bolnitch. Gaz. Dot • 
kina , 1891, No. 19, pp. 473—476) has brought to notice the use 
of a decoction of the stems and roots of E. vulgaris as a popular 
remedy for rheumatism and syphilis in Russia, and of the juice 
of the berries in affections of the respiratory passages. After 
III.—47 
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administering the decoction himself in a number of cases of 
rheumatism» acute and chronic, he comes to the conclusion that 
the plant is especially valuable in acute muscular and articular 
forms of the disease: the pain is relieved, the pulse becomes less 
rapid and softer, and the respiration easier* Within 5 or 6 
days the temperature becomes normal, the swelling of the 
joints disappears, and after about 12 days’ treatment the patient 
is cured, In several cases marked diuresis was observed before 
or about the time that the temperature began to decrease ; the 
drug,was also observed to improve the digestion and promote 
the action of the bowels. In chronic cases th^ action of Ephe- 
dm was. less marked, and in two cases of rheumatic sciatica andt 
osteon-myelitis hardly any effect was produced, but it is only 
fair to remark that antipvrine, salicylate of soda, antifebrine, 
salol, &c,* also failed to afford .relief in these two cases. The 
decoo&on used by Dr. Blektine was made with 3 # 85 grams of 
the drug to 180 grams of water. Kobert has shown that 0*20 
gram of ephedrino injected ihto the veins of dogs and cats 
prpduces violent excitement, general convulsions, exopthalmia 
tod mydriasis. (Nouveaux RemCdes, Aug. 8th, 1891.) 

Description. — E . aUgariSh ft low^growing, rigid, tufted 
shrub, with usually a g'natlod stem and erect green branches 
which are striate and nearly smooth. Bracts connate to the 
middle, not margined, ceftiate, rarely produced into minute 
linear leaves. Spikelets \ to £ inch, snbsessile, often whorled; 
fruiting with often fleshy, red, succulent bracts, 1 to 2 seeded. 
Seeds bi-convex or plano-convex. 

E. pachyclada has the same characters, but is usually more 
scabrid. Sir J. D. Hooker remarks:— 41 1 have many specimens 
from N.-W. India that I do not know whether to refer to 
vulgaris or pachyclada The twigs of these plants have a 
terebinthinate and astringent taste, and sections when magni¬ 
fied show the tissues to be loaded with an inspissated red juice. 

Chemical composition .—Dr N. Nagai (Tokio Chem . Society, 
through Ohem . Zeit. % 1890, p. 441) obtained the alkaloid 
Ephedrine from the stem of Ephedra vulgaris (Ma-oh). Its 
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composition is G‘°H l5 NO ; by oxidation the alkaloid is split into 
benzoic acid, monomethylamine and oxalic acid. Isoepkedrine, 
melting point 114°C., is obtained by heating ephedrine, melting 
point 30°C., with hydrochloric acid in a closed tube to 180°C. 
The constitution ol ephedrine is C*H*CH 9 CH (NHCH 5 ) 
CH 8 OH, and that of isoephedrine is C 6 H*CH 8 C (OH) (NH 
CH*) CH* 

The hydrochlorate of ephedrine forms acicular crystals which 
are freely soluble in water. Mr. J. G. Prebble (1389) found 
the twigs of E. vulgaris to contain 3 per oent. of A %tfnin, 
giving a whitish precipitate with gelatine and acetate Oif &ad, 
And a greenish precipitate with acetate of iron. 


CONIFER®. 

jUNIPERUS COMMUNIS, Linn . 

Fig . — Richard. Cortty. S3, t, -6; Reichb. Ic. FI. Gertu., 
t. 535. Juniper (Eng.), Gen6vrief'( JV.). 

Hab.— Western Himalaya, Persia. The fruit. 

Vernacular. —Hah-el-a’ra’r ( Ind. Batars). 

History, Uses, &C, —A’ra’r ( j » j *) is a Persian word ; 
the author of the Burton noticfea a popular belief that the 
Juniper is the enemy of the Date tree, and that the two will 
not grow together in the same place. Abu Hanifeh states on 
the authority of an Arab of the people of the Sarah, who are 
possessors of the a’ra’r, that it is the same as the Abhal (this 
latter name is applied in modem Arabic to the Juniper and 
Savine). He adds that he knew it in his own country, and 
afterwards saw'it in the province of Kazween, cut for firewood 
from the mountains, in the neighbourhood of Ed-Deylem, and 
that the fruit is eaten when ripe. J . communis is a native of 
Greece, and . must therefore have been known to the ancient 
Greeks, but there is much difficulty in identifying the two 
•peeies of ’ay>uv6it mentioned by Dioscorides. • The fruit of some 



372 


C0NIFER2B. 


species of Juniper was, however, used by Hippocrates in certain 
disorders of the womb, and Dioscorides mentions its diuretic 
properties, its use in cough and pectoral affections, and also 
its digestive properties. The ashes of the bark were also 
applied locally in certain skin affections. 

Ibn Sina closely follows Dioscorides and gives no additional 
information concerning the plant. The several kinds of Juni¬ 
per growing on the Himalayas do not appear to be used medi¬ 
cinally by the Hindus, and the berries sold in the bazaars by 
Mahometan druggists are all imported from the west via 
Bombay. 

In modern medicine Juniper is only used as a diuretic. 

Description. —Juniper-berries are nearly globular, about 
^ inch in diameter, dark-purplish, and covered with a bluish- 
gray bloom; the short .stalk at the base contains one or two 
whorls of the small scales, and the apex is marked by three 
radiating furrows, which are surrounded by ridges enclosing a 
triangular space. The three, or by abortion one or two, bony 
seeds are ovate in shape, triangular above, have six to ten large 
oil-sacs on their surface, and are imbedded in a brownish 
pulp which likewise contains oil-cells. The berries have an 
aromatic somewhat balsamic odour, and a sweet, terebinthinate, 
bitterish, and slightly acrid taste. 

Chemical _ composition* —Juniper-berries were analysed by 
Trommsdorff (1822), Nicolet (1831), Steer (1956), and Donath 
(1873). They contain from \ to 2\ per cent, of volatile oil, 
about *30 per cent, of sugar, resins amounting to 10 per cent., 
4 of protein compounds, fat, wax, formic and acetic acids, 
malates, and juniperin , which is light-yellow, slightly soluble in 
water, freely so in alcohol and ether, and with a golden-yellow 
colour in ammonia. Ritthausen (1877) obtained from juniper- 
berries, containing 10*77 per cent, of water, only 14*36 per cent, 
of sugar, 8*77 of ash, and 31*60 of cellulose. 

Oil of juniper-berries is colourless or pale greenish-yellow, 
limpid, but on exposure rapidly thickens and turns yellow, and 
ultimately reddish-brown, at the same time acquiring an add 
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reaction; the fresh-distilled oil from old juniper-berries is thick- 
ish and light-yellow. Its specific gravity is about *870, but 
varies between *85 and ’90; it begins to boil at 155° C., or, if 
obtained from ripe berries, at 205° C. (Blanchet), has the peculiar 
odour of the berries and a warm, aromatic, somewhat sweetish 
and terebinthinate taste, shows a neutral reaction to test-paper, 
turns polarized light slightly to the left, and is slightly soluble 
in alcohol, forming with 10 or 12 parts of 80 per cent, alcohol or 
with 2 or 3 parts of officinal alcohol a more or less turbid solu¬ 
tion ; but it yields clear mixtures with carbon disulphide in all 
proportions. Iodine dissolves slowly in the limpid oil, but acts 
more energetically upon the thickened oil, sometimes producing 
f ulmination; sulphuric acid colours it brown and red. Old oil 
of juniper contains formic acid, from which it may be freed by 
sodium carbonate and rectification. 

The oil is a mixture of hydrocarbons of the general formula 
C 10 H 16 , which differ in their boiling-point, a portion boiling at 
282°C. It yields with hydrochloric acid gas a liquid 
compound. (Stitle and Maisch.) 


TAXUS BACCATA, Linn . 

Fig. — Wall. Tent. FL Nep., t. 57; Griff. Ic. Pl.Asiat ., 376 ; 
Betdl. and Trim., t. 253* Yew {Eng.)) If (F)\). 

Hab. —Temperate Himalaya. The leaves. 

Vernacular .—Tdlispatar (Ind. Bazars). 

History, Uses, &C.—Under the name of Talisa-pattra 
or Talipattra, Sanskrit medical writers describe a drug which 
has carminative, expectorant, stomachic, tonic and astringent 
properties, and is useful in phthisis, asthma, bronchitis, and 
vesical catarrh; the powdered leaves are given with the juice pf 
Adhatoaa Vasica (vasaka) and honey in cough, asthma, and 
haemoptysis. A confection called Talisadya churna is prepared 
with Talispattra, black pepper, long pepper, ginger, bamboo* 
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manna, cardamoms, cinnamon, and sugar, and is used in the 
abovementioned diseases. The author of the Burhdn, the 
oldest Persian Dictionary, which contains a large collection of 
Pahlavi words, mentions the same drug under the name of 
Tdlisfar, and states that this name was applied by the Greeks to 
the leaf of the Indian Olive, or, according to some, to its root- 
bark. Ibn Sina speaks of it as an Indian bark, and describes 
its properties in the same manner as the Sanskrit writers; he 
states that Galen considers it to be possessed of hot and cold 
properties in equal proportion, but that others say it is hot and 
dry. Yahia bin Isa, the author of the Minh&j , considers Talisfar 
to be the leaf of the Indian Oliye; Ibn Baitar thinks that it 
is Mace. Haji Zein-el-attar identifies it with the pa*€p of the 
Greeks, and says it is the root-bark of the Indian Olive, a bark 
thicker than China cinnamon and harder and of a darker colour, 
very astringent and slightly aromatic. The author of the 
Makhzan-el- A dwiyor mentions the drug in two places, and 
identifies it incorrectly with the Zarnab of the Arabs; he also 
appears to, confound it with Hydrocotyle asiatica . Speaking of 
Zarnab, he says, “it is also called Rijl-el-jarad (locust’s foot). In 
Hindi it is brahmi t barambhisCad &apni , and one kind of it is called 
Manduparni and barahmi , and the plant is called Tails , and the 
leaves, which are the same as Zarnab, are called Talispatr . It 
is a plant with leaves broader than those of Satar-i-bari } of a 
yellowish colour, and scented like a citron; the flower is yellow, * 
and the plant is less than a cubit in height, with a quadrangular 
hollow stem; it has a pungent taste, and retains its properties 
four years. It grows in the hills of Fars, and is called Sarv-i - 
Turkistdni; it is also found in Hindustan and Bengal. * * * * 
It is hot and dry in the second degree, and has stimulant, 
astringent, stomachic, pectoral and digestive properties similar 
to cinnamon; the* fresh juice is intoxicating; mixed with oil of 
roses or violets and introduced into the ear it cures cold headache. 
Substitutes, double the quantity of cinnamon, ciibebs, cassia, or 
cardamoms.* ***” Again, speaking of T&ti$jhr,* an article 

• Under this name Rovle obtained the leaves of Rhododendron lepidotum, 
which arc highly aromatic. ( Antiq . oj HM. Med., p. 91.) 
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described as one concerning the identity of which there is much 
difference of opinion, the author of the Makhzan says, “ perhaps 
it is the same as Zamab, which is called Talis in Hindi, and 
which is th$ narrow leaf of d tree of a dusty colour t externally and 
internally yellow .” If we turn to the older Arabian writers, we 
find that we have no reason to identify Zamab withTalisapattra; 
they say that it is a certain perfume or certain sweet-smelling 
tree (Kamus), or a species of sweet-smelling plant (Sihah); it 
consists of slender round twigs, between the thickness of large 
needles and of writing reeds, black inclining to yellowness, not 
having much taste or odour, what odour it has, being of a 
fragrant kind like citron. (Ibn btna, Book II.) According to 
the Turkish Kamus, it is the leaf of a sweet-smelling plant 
called (locust’s foot). Sprengel thought it was 

Salix JEgyptiaca . (Confer. Hist. rei. herb *, T. II., p. 270.) 
Zarnab is of the measure JU** and is a genuine Arabic word. 
A rajiz says— 

*~**jj) I UK | odl b 

“ 0 with my father thou shouldst be ransomed , and thy mouth, 
that is cool and sweet, as though Zarnab were sprinkled upon 
it.” (Sihah.) 

In the tradition of Umm Zara, where it is said 
V'ijj I j I “ the feel is the feel of a hare, 

and the odour is the odour of Zarnab,” Ibn el Athfr, author of 
the Nihayeh , says that it signifies saffron (Madd-el-kamus). 
Ainslie (ii., 407) considers Talispatar to be the leaves and twigs 
of Flacourtia cataphracta, Roxb. Dr. U. C. Dutt, in his Hindu 
Materia Medica, states that the Tdlispatar of the Calcutta shops 
consists :of the leaves and twigs of Abies Webbtatia , Lindl.* 
Dr. Moidln- Sheriff gives the name of Talishapatri to the 
leaves of Cinnamomum Tamala, Nees. It would appeal, 
therefore, that it is uncertain at the present time what 
the T&lisapattra of Sanskrit writers is, and that in different 
parts of the country various drugs are used as substitutes 
for it. 


* Webb’s or purple-coned fir. 
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All the samples of tho drug which we have obtained from 
Bengal, Northern, Western and Southern India have consisted 
of the leafy twigs of the yew chopped in lengths of from one 
to two inches* 

The yew was known to the Greeks and Homans as a poisonous 
plant.* Modern enquiry has shown that the leaves and seeds 
are poisonous, but not the red pulp surrounding the latter. 
The leaves have, however, been recommended in doses of 
from 1 to 5 grains in epilepsy and other spasmodic affections. 
As an abortive they have been often administered, and have 
generally pxevgd fatal to the woman, without causing the expul¬ 
sion of the fbe&js. Moderate doses given to animals occasion 
hurried breathing and palpitation of the heart, followed by 
recovery, and larger doses produce a similar effect followed by 
death from syncope. Very large doses appear to produce death 
by syncope without pain or spasm. According to Borcher’s 
(1876) experiments, taxine reduces the pulse and respirations 
and causes convulsions, with fatal asphyxia. (Husemann.) 
After death the evidences of gastro-intestinal inflammation 
have generally been slight, the heart was usually empty, the 
kidneys strongly congested, and the blood less coagulated than 
usual. The effects produced upon man by poisonous doses of 
yew resemble those above mentioned as occurring in animals: 
after large doses the nervous irritation, exhaustion and gastric 
disturbance may be very trifling, the patient dying by 
syncope. 

Description. —The drug consists of the small branches 
of the tree with their linear-lanceolate, narrow, rigid veinless 
leaves cut up into short length (1 to 2 inches). The male 
flowers arc to be found upon some of the sprigs, and resemble 
those of the comJnon yefw. The wood of the larger stems is 
that of a yew;, and not of a pine. 

Chemical composition .—Statements have been made at dilter- 
ent times as to the presence- in the leaves and fruit of the yew 
(Toons baccata) of an alkaloidal principle. In 1876 (Pharm 
* to (os and <rfuAb£. Dios. 4, 80; PJin 16, 20. 
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Journ., [3], vii., 894), Marmd described a crystalline alkaloid 
that he had separated from the leaves and fruit, which he 
named ‘‘taxine” and spoke of as being poisonous. It was 
obtained by treating an ethereal extract of: life leaves and 
fruit with water acidulated with sulphuric aeid tod precipitat¬ 
ing this solution with ammonia. Messrs. Hilger and Brande 
report ( Berichte , xxiii., 464) that, working on the leaves in the 
satne way, they have separated an alkaloid, which they failed 
to crystallize. This taxine melted at 82° C., and when heated 
in a glass tube gave off white fumes that Condensed on the 
colder parts of the tube to oil-like drops that solidified on 
cooling, at the same time a characteristic aromatic odour was 
evolved. It dissolved in water in traces only, freely in alcohol 
and ether, with more difficulty in chloroform, and was insoluble 
in benzol. It was coloured intense purple-red by concentrated 
sulphuric acid atnd intense red-violet by Frohde’s reagent, and 
gave yellowish precipitates with the ordinary alkaloidal 
reagents, and white precipitates, insoluble in excess, with 
the fixed alkalies and ammonia. The salts of taxine are 
mostly readily soluble in water, but only the hydrochloride 
was obtained well crystallized, and this by passing a current 
of hydrochloric acid gas into a solution of the alkaloid in 
anhydrous ether. Analysis of taxine gave results correspond¬ 
ing with the formula C 37 H 52 O l0 N, and its behaviour with ethyl 
iodide indicated that it is a nitrile base. The authors do not 
seem to have occupied themselves with the physiological action 
of taxine. ( Pharm . « Tmrn,, Mar. 29, 1890.) 

Toxicology .—No cases of poisoning by this plant have been 
recorded in India, but considering its common use as a drug 
throughout the country, we cannot help suspecting that such 
.accidents must have happened, especially as the native doctors 
do not appear to be aware of its poisonous properties. Several 
cases of’ poisoning by yew have occurred in England, most of 
which have ended fatally. The prominent symptoms were 
vomiting followed by narcotism, with, in some cases, convulsions 
and dilated pupils, respiration slowed; death usually by 
asphyxia, due to paralysis of the respiratory muscles. 

111.—48 
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PINUS LONGIFOLIA, JRoxb. 

Fig*— Boyle III., t. 85, /. 1 Qriff. Ic . PL Asiat. } tt . 369 
370. 

Hab. —Outer Himalayan Ranges. The turpentine. 

Vernacular .—Saral, Chir ( Kind .). The turpentine, Ganda- 
biroja (Jnrf. Basartf). 

History, Uses, &C.—The wood, in Sanskrit Sarala, 
and the turpentine Sarala : drava, are mentioned as medicinal 
in Sanskrit works; plasters, ointments, and pastiles for fumi¬ 
gations are directed to be made from the turpentine. The latter, 
under the name of Ganda-biroja, or, more correctly, Gandah- 
birozah, is found in all the Indian bazars, and appears to have all 
the properties of ordinary turpentine, though differing from it 
id odour. It is chiefly used as a pectoral plaster like the pitch 
plaster of Europe, but it has also a reputation in veterinary 
practice Us a remedy for mange. The Vaids obtain from it by 
distillation without water a limpid sherry-coloured oil having 
the peculiar odour of the drug, which they call Khan no oil in 
the Deccan; it is in much repute as a remedy for gleet o t 
lpng-standing gonorrhoea. 

Collection. —The Chir Pine, which is a large tree of Afghan¬ 
istan and the North-West Himalayas, is the chief source of 
this turpentine. Atkinson, who describes its collection in 
Gurhwal.and Kumaon, says that it is there called Birja and 
Lisha or Lasea* and that there are two kinds collected, vis., 
the natural exudation and Bakhar-birja.f which is obtained by 
making incisions in the sap-wood. .The yield of a tree thus 
treated is 6aid to be from 10 to 20 lbs., the first year, and about 
one-.thlrd the quantity the second year*, alter which the tree 
either dfes or is blown down. ( AtkihMmSVrandis.) 

* WTCTC itst; Illit. 14»ba; any viscous exudation of plants. 

t or gwr an enclosure, housc^chamber. An allusion to 

the small chamber jut in thq tree to receive the turpentine. 
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Description. —Gandah-birozah is a dirty-white opaque 
substance, of soft sud sticky consistence, having a strong and 
peculiar odour, more aromatic than that of common turpentine ; 
the leaves of some tree, which have evidently been used in 
collecting the turpentine, are usually fou^d mixed with it in 
considerable quantity, 

Chemical composition .—56 lbs. of the crude drug distilled 
with water yielded 8 lbs. of a colourless limpid oil, having the 
peculiar odour of Gandah-birozah. The resin remaining in the 
Still was of a dull brown colour; after Straining to remove 
impurities it was stirred with a small quantity of boiling, water 
until hard, and afforded a very fair substitute for Burgundy 
Pitch, weighing 43 lbs. 

The oil, according to Lyon, has a specific gravity of *875 at 
82° F.; it commences to boil at about 310° F., and is dextro¬ 
rotatory. 

Pinus Khasyana, the Khasya Pine of Assam, yields a 
fine quality of turpentine. A full-grown tree gives as much as 
68 lbs. of crude resin a year. The oil is very pure, and Dr. 
Armstrong in 1881, reported that it had the greatest amount 
of action on polarized light of any coniferous oil of turpentine 
he had examined. 

Pinus Gerardiana, Wall. Lamb. Pin. Ed ; 3, t. 79; 
Jtoyle III . 353, t 85, /. 2; Cteghorn Pines of N.-W. Himal ., t. 4, 
a native of Afghanistan and Persia, yields the pine-nuts which 
are sold in the Indian bazars under the name of Ghilgkozeh, and 
are described in Mohoinetan medical works under the Arabic 
name of Hab-el-$anaubar-el-Mb&r. In Persia the tree is called 
Bhs and in Afghanistan, CM and gan-ghozch / Aitchison 

(Notes on Prod . of W. Afghairt&tan and N.-E. Persia, p. 152) 
states that the seSds are one of the great tracfe fff&ducta 
exported from the district of Kost and the Kuraftn V&lfey to 
India; they have stimulating properties, and are considered 
useful in chronic' rheumatic affections, and as an aphrodisiac. 
They are usually administered pounded with honey, in the form 
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of a confection; they are of a brown colour, about, one 
inch in length, and have an oleaginous and terebinthinate 
flavour. 

Church, “ Food Grains of India/’ found the percentage 
composition of the seeds to^be Water 87, Albuminoids. 18*6, 
Starch 22 - 5, Oil. 51 *3, Fibft 0*9, and Ash 3*0. 

CEDRUS LIB AN I, Barrel, var. Deodara . 

Fig. — Hook.f Nat* Hist. Rev. t. 1-3; Forbes, Pinit. 

Wob ., t* 48, 40; Griff* Ic . PL Asiat*, t* 364. 

Hab. —N.-W Himalaya. The wood. 

Vernacular .—Deod&r-ki-lakri ( Ind* Bazars ). 

History, Uses, &C.—This tree, in Sanskrit Devad4ru, 
8urad£ru, Suradruma “tree of the gods, 0 yields the Bhadrar- 
kashtha “auspicious wood,” Sneha-viddha “impregnated with 
oH,” which is used as a carminative, diaphoretic, and diuretic by 
the Hindu physicians in fever, flatulence, inflammation, dropsy, 
urinary diseases, &c. It is chiefly used in combination with 
other medicines, as in the following diuretic mixture:—Take of 
Devad£ru wood, root of Moringa pterygospeima (Sigru), and 
Achy routes aspera (Apamarga), one drachm each and reduce to a 
paste with cow's urine. To be given in ascites. (Chakradatta.) 
The wood is also ground to a paste with water and applied to the 
temples to relieve headache. A tar ( Kilan-ka-tel) made by 
destructive distillation of the wood is a favourite remedy for 
skin diseases in Northern India; it is given internally in doses 
of about one drachm, and also applied locally. From the 
Sanskrit name Devadiru of this wood, it must not be confounded 
with the wood of Erythroxylon monogynum f known in Tamil as 
.Devadarum, and which,on account of its odour,is called “Bastard 
Sandal/' C. J ibani is the Ueod4r of Ibn Sina, who states that 
it is called San&bar-el-hmdi, and is useful in rheumatism, piles, 
palsy, epilepsy, gravel in the kidney* dr bladder and prolapsus 
Ant. Haji Zein-el-Att4r states that' its juiee is used in 
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Harr tin (Afghanistan) to tan leather (he doubtless alludes to the 
tar which is used id the Punjab to dress the inflated skins'used 
for crossing rivers). 

Description. —The wood sold in the bazars is of a light 
yellowish-brown colour, very heavy, and in thin sections trans¬ 
lucent, owing to the large proportion of turpentine contained \ivt 
it. It has an agreeable terebinthinate odour. 

Preparation of the tar.- —First, an earthen vessel {ghara)> with 
a wide mouth, and capable of containing about 4 severs, is sunk 
in the ground. Next, a large ghmra of about 12 seers’ capacity 
is taken, and three small holes are drilled in its underside; 
it is then filled with scraps of the wood, and over its mouth 
another smaller jar is placed, and kept there by a luting of* 
clay; and then both the jars are smeared over with a coating, 
of clay. These two jars thus stuck together are next, set on the* 
mouth of the receiver sunk into the ground, and the joint is 
made tight by clay. Firewood is now heaped round the 
apparatus and lighted, and kept burning from four to eight 
hours. The jars are then separated and the tar removed. 
One seer (2 pounds) of wood yields about 2*6 chittaks (5£ 
ounces) of tar. [Baden-Powell, Punjab Prod.) 

Chemical composition .—An alcoholic extract of the wood was 
spontaneously evaporated to dryness by exposure to air, and tbe 
extract agitated with petroleum ether, and the insoluble residue 
treated with caustic soda and agitated with ether 

Tbe petroleum ether extract ou spontaneous evaporation left 
a transparent, pale yellow varnish-like residue, with a very 
fragrant terebiuthitiate odour, which became ljard on exposure 
in thin layers, but preserved a perfect transparency. This 
extract was treated with aqueous caustic potash and agitated 
with ether. The mixture after standing separated into three 
layers* The lowest stratum was of a reddish yellow colour, the 
middle darker in colour,, and the small amount which floated 
above the ether of a bright light yellow tint. The ethereal 
layer on spontaneous evaporation, left a satiny mass of fragrant 
odour, which, on microscopic examination, consisted of interlaced 
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needles and narrow plates. On ignition an alkaline ask 
was left. In sulphuric acid it dissrffod with a yellow colour, 
no change being induced by the addition $f nitric acid to the 
solution or hydrochloric acid and phenol. In order to obtain 
this resin acid In a free state, an ethereal solution of the potash 
salt was agitated with dilute sulphuric acid. On spontaneous 
evaporation of the ether, the acid was l«ft as a transparent 
Varnish* 

The middle layer mentioned above appeared to consist of a 
concentrated solution of the potash salt of the resin : the 
potash salt not being very readily soluble in ether. The^ 
acfUeous stratum was treated with sulphuric acid and agitated 
with ether, the ethereal extract was yellow, and had a alight 
odour not unlike that of valeric acid* 

That portion of the original alcoholic extract insoluble in 
petroleum ether, was now: agitlated "with ether and aqueous 
potash. The ether left On spontaneous evaporation a transparent 
yellow extract, insoluble in water; soluble in alcohol with 
neutral reaction, and possessing a marked bitter taste. Sulphuric 
acid coloured the extract a bistre-red. The potash solution was 
mixed with sulphuric acid and agitated with ether; during 
agitation dark reddish flocks separated, which were insoluble in 
ether even after prolonged agitation. The ethereal solution 
left a vellow transparent residue. In alcohol the extract was 
soluble with bitter taste and acid reaction. In concentrated 
sulphuric acid it dissolved with a dark-red colour, the addition 
of Concentrated hydrochloric acid afforded a colour of crushed 
strawberries, which became of a reddish violet On the addition 
of phenol. In aqueous‘potash theextract dissolved with a bright 
.yellow Oblo*ation. Ferric chloride added to an alcoholic solu¬ 
tion grfvefa dirty browH .coloration. The flocks insoluble in 
: ethefc^w-ere of a reddish-brown colour, brittle when dry, without 
bitterness in an alcoholic solution, acid in reaction, and affording 
eimilar reactions with sulphurib and hydrochloric acids and 
phenol,-and ferric chloride and caustic potash, to ihe resin 
ftolubl m ether. 



CYCAD ACEM. 


883 


CYCADACE^E. 

CYCAS CIRCINALIS, Linn. 

Fig,-— Richard. Coni/., t. 24—26; Bot. Mag., 2826 and 
2827; Rheede, Hort. Mai. Hi., 9, t. 13—21. 

Hab. —Malabar Coast, Dry Hills in W. Madias. Male 
bracts and flour. 

Ventricular .—Jungli-madan-mast-ka-phul (Hind.)? Madana- 
kama-pu, Kamappu, Chanang kay ( Tarn .), Rinbadam, Todda- 
pana Eontha kay (Mai.), Malabiri-supari (Mar.). 

History, Uses, &C.—The male bracts of this treevare 
used in Southern India as a narcotic, and are considered to be 
similar in medicinal action to the flowers of Stereospermum sua - 
veolens. Both drugs are termed Madana-kama-pu or flowers of 
Kama, and atre said to contain a property that intoxicates 
insects that rest upon them. The bracts are powdered up with 
other substances and made into a confection as an aphrodisiac. 
Flour is made from this tree both from the stem and the nuts. 
In Malabar toe nuts are collected and dried for a month in the 
sun, beaten in a mortar, and the kernels form a flour which 
is called Indam Podi. It is reckoned superior to the flour of 
Caryota, but inferior to rice, and is only eaten by the hill-tribes, 
and by the poorer classes, who, from July to September, when 
rice is scarce, are in danger of perishing. It has often been 
confounded with true sago. Rheede states that the fruit 
bearing cone reduced to a poultice and applied to the loins 
removes nephritic pains. 

Description. —The bracts as sold in the bazar are of the 
shape of a spear head, two inches long by half an inch broad, 
clothed at the baok with much fulvous down. A subulate 
incurved point rises from the exterior upper angle of each of 
the scales. When the strobile first appears, they are closely 
pressed together. like the germs in the pineapple, but as it 
lengthens by aga they become detached from each other. 
Filaments none; the mtfheftf. entirely covering the under surface 
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of the scales, one-celled, two-valved, opening round the apex 
On discharging the pollen. The starch pi the pith resembles 
that of sago under the microscope. 

Chemical composition .—The bracts or scales contain, in a 
dried state, much albuminous and mucilaginous matter soluble 
in water, but no alkaloid or other principle that would account 
for its reputed narcotic action. 


ORCHIDEiE. 

ORCHIS LATIFOLIA, Linn. 

Fig. — FL Br. 92£; Engl Bot. 33., t. 2308; Reichb. FI. 
Germ. xiU. y t. 50. Marsh Palmate Orchis (Eng.). 

Hab. —Persia, Afghanistan, Nepal, Cashmere, and Europe. 

ORCHIS LAXIFLORA, Lam. 

mg. — ? Boies. FL Orient. v., p. 71. 

Hab. —P-enria and Afghanistan. The tubers. 

Vernacular .—Salab-misri, Salap-misri (Hind,), Shala-mishiri 
(Tam.), SilS-misiri (Tel.), Sdla-mishri (MaL), Chfle- mioh hri 
(Beng.), Salatna-misri (Mar., Quz. ). 

History, Uses, &C. —Theophrastus (P. H. ix., 19 ), and 
Dioscondes (iii., 132, 133,134, 135), mention several tuberous 
roots which were used by the Greeks under the names of Orchis 
or Serajfias and Satyrion. It is not known exactly what all of 
these vrere, hut it is certain that some of them were the tubers 
of different species of Orchis. o Pxls i s described, by the ancients 
as having a twofold root, formed of tuberosities which resemble 
th«t testes in appearance. The 'larger of these tuberosities; or, 
as some say, the harder of the two, taken in water, was thought 
tfii be proyooative of lust; while the small*, iff, accor ding to 
aQBie,1jhe Softer one, taken dn goat’s milk, whs considered to be 
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antapfcrodisiac. The tubers were also used as a remedy for 
ulcerations of the mouth and pituitous discharges from the 
chest, and were taken in wine as an astringent. 

Mahometan physicians describe Orchis tuber* under the name 
of Khusyu-uth-thalab (or salab ), u foxes’ testicles/’ and state that 
the odour of thenS/ when fresh, resembles that of semen homini8> 
and that they have an aphrodisiac effect if clasped in the hand. 
The dried tubers have a great reputation in the East as a nervine 
tonic and restorative, and are much prescribed in paralytic 
affections. It was formerly supposed that Oriental Salep was 
obtained from certain species of Eulophia, but the tubers of 
these plants have no resemblance to the commercial article, and 
Aitchison has now established the fact that the two plants 
placed at the head of this article yield the bulk of the Persian 
salep. Eulophia campestris, Wall., is, however, used locally in 
Northern India as a substitute for salep. 

In Southern India the tubers of several species of Habenaria 
and Orchis are collected by people in the hilly districts and 
sold locally as salep, but they are usually small and variable 
in appearance. 

Salep is now regarded in Europe as very nutritious; it tends 
to confine the bowels, and is, therefore, a useful article of diet 
for those who suffer from diarrhoea. 

The mucilage is prepared by first macerating powdered salep 
in cold water, and gradually adding boiling water, with stirring, 
l+i • ^ nroportion of 5 grains of salep to the ounce. Instead' 
of water, milk or some animal broth may be used. Salep 
jelly may be made as follows: Rub 60 grains of powdered 
salep with water in a mortar until it has swollen to four times 
its original bulk; then add gradually, and with oonstant 
stirring, 16 ounces of boiling water, and boil down to 8 ounces. 

Ainslie states that salep has the property of depriving salt* 
water of its salt taste. 

Description.— Oriental salep is of two kinds, palmate 
and ovoid; the former^ which was once known in Europe oa 
Radixpalmm Cf&lstl, is yary highly esteemed by the Persians, 

111.-^49 
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especially if of large size. The ovoid tubers are from 1 to 1% 
inches in length, and, if of good quality, have a creamy white 
colour, or are somewhat translucent and of a horny texturo. 
They have hardly any odour and an insipid mucilaginous taste. 
The tubers should be plump and not wrinkled. When magni¬ 
fied, the bulk of the tuber is seen to consist of a parenchyme, 
the cells of which contain either mucilage, or starch altered by 
heat; it is traversed by small fibro-vascular bundles. 

Chemical composition .—The most important constituent of 
salep is a sort of mucilage, the proportion of which, according to 
Dragendorff (1865), amounts to48 per cent.; but it is, doubtless, 
subject to great variation. Salep yields this mucilage to cold 
water, forming a solution which is turned blue by iodine, and 
mixes clearly with neutral acetate of lead like gum arabic. On 
addition of ammonia, an abundant precipitate is formed. Muci¬ 
lage of salep precipitated bv alcohol and then dried, is coloured 
violet or blue, if moistened with a solution of iodine in iodide 
of potassium. The dry mucilage is readily soluble in ammo* 
niacal solution of oxide of copper ; when boiled with nitric acid, 
oxalic, but not mucic, acid is produced. In these two respects, 
the mucilage of salep agrees with cellulose, rather than with 
gum arabic. In the large cells in which it is contained, it does 
not exhibit any stratification, so that its formation does not 
appear due to a metamorphosis of the cell-wall itself. Mucilage 
of salep contains some nitrogen and inorganic matter, of which it 
is with difficulty deprived by repeated precipitation by alcohol. 

It is to the mucilage just described that salep chiefly owes 
its power of forming with even 40 parts of water a thick jelly, 
which becomes still thicker on addition of magnesia or borax. 
The starch, however, assists in the formation of this jelly; yet 
its amount is very small, or even nil in the tuber bearing the 
flowering stem, whereas the young lateral tuber abounds in it. 
The starch so deposited is evidently consumed in the subsequent 
period of vegetation, thus explaining the fact that tubers aro 
found the decoction of which is not rendered blue by iodine. 
Salep contains also sugar and albumin, and, when fresh, a trace 
of volatile oil. Dried at 110° C., it yields 2 per cent, of ash. 
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consisting chiefly of phosphates and chlorides of potassium and 
calcium. ( Pharmacograpftia.) Gans and Tollens have tested 
the oxidation products, and in Annales, 249, 245 (J. Chem. Soc 
May 1889), they report : “ On oxidation salep yields saccharic 
acid, but no mucic acid. No furfuraldehyde is* obtained by 
distilling salep syrup with dilute acids. With phenylhydrazine 
and sodium acetate it forms a precipitate which can be sepa¬ 
rated by crystallization from the phenylhydrazine compounds of 
dextrose and mannose, results which show that the syrup con¬ 
tains dextrose and mannose, but neither galactose nor arabinose.” 

Commerce .—In Eastern markets salep is classed as palmate 
and non-palm&te. The former kind only appears in small 
quantities, and is much more highly valued than the latter; in 
Persia it is called Panjeh-i-salab , or “ hand salab,” a name which 
is corrupted into Punjabi in India. The ordinary salep of 
commerce is known as Abushaheri or lasaniya, “garlic-like”; it 
sells at Rs. 30 to 35 per maund of 41 lbs., according to quality, 
whilst the palmate variety fetches fancy prices; if very fine 
and white, from 5 to 10 rupees per lb. may be asked for it. 

The sale}) of Madras is largely supplied from the Nilgiris, 
where it is collected by the Todas and other hill tribes. The 
tubers are boiled in water, and then dried in the sun until quite 
hard, and are sent into the market in coarse bags containing 
five maunds. In Ootacamund this salep sells for Rs. 5 to Rs. 6 
a maund of 25 lbs., and in Madras it realizes about twice the 
price. Mahomedans all over Southern India use this salep for 
making conjees and the sweetmeat hulwa . 

Imitation salep is largely manufactured in India; it is known 
as Banawati salab or salam, and is said to be made of pounded 
potatoes and gum. 

EULOPHIA VIRENS, Br. 

Fi g.—Bot. Reg., U 573; Wight Ic ., t . 913; BoL Mag . h 
. t 5579; Roxb. Oor. PI . t., t. 38: Rheede , HorL Mai. xii. } tt. 25, 

28 ; 

Hab. —Bengal and Deccan Peninsula. 
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EULOPHIA CAMPESTRIS, Wall 

Hab. —Plains of India, Punjab, Oudh, Bengal, and 
Deccan. 

EULOPHIA NUDA, Lindl 

Fig ,—Wight Ic., t . 1690; Rheede, Hort. MaL xii., t . 26? 

Hab.—Tropical Himalaya and Deccan Peninsula. The 
tubers. 

Vernacular .— Man-kand, Amber-kand, Bhui-kakali ( Mar .), 
Katou-kaida-maravara, Katou-theka-maravara (Mai), Budbar, 
(Beng.), Goruma (Hind.). 

History, Uses, &C.—The tubers of these plants are 
used indiscriminately by the natives. The vernacular name Man- 
kand is derived from the Sanskrit Manga, which signifies “ the 
neck,” and the plant is so named from a supposed resemblance 
between its tubers and scrofulous glands in the neck; Min (*TRr), 
the Marathi form of the word, is also applied to the scrofulous 
disease in the neck. The tubers are applied externally and 
given internally to remove the disease. They are also adminis¬ 
tered internally to those suffering from intestinal worms. 
Rheede says of E. virem :—“ Succus radicis si supra arborem 
Kamjira inveniatur amarus est, alvum laxat, bilem promovet. 
Succus bulbi et folioriim omnem adustionem ex pulvere pyrio, 
oleo ferventi, vel igne causatam, cum sanguine canino mixtus, 
tollit. Pulvis venenum, sive externum sive internum expellit. 
Si supra arborem Java , vermes intestinorum enecat, febri 
resistit, ventriculum corroborat, flatus dissipit. Succus cum came 
totius plant® in formam cataplasmatis redactus apostemata 
emollit, et, sine dolore, ad maturitatem producit.” Roxburgh 
describes E, virem under the name of Limodortm virem , but 
does not notice its medicinal uses. Aitchison (Notes on Pro - 
ducts of W. Afghanistan an&N. E. Persia, p. 68) says:— “E. cam- 
pest r is is by no means rare in the Punjab, Baluchistan, and 
Afghanistan. Its tubers are collected in the Punjab, and make 
up the ordinary Salep of Lahore. When the present railway 
bridge was being constructed over the Chenab, at Wazirabad, 
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some of the islands oyer which the bridge was built were one 
season covered with this Orchis, specimens of which were sent 
to me by Captain Clerk, and which are now in the Herbarium 
at Kew.” A parcel of the tubers of E, campe&fm was* sent to 
one of ns from the Native State of Sirohi, with the object of 
ascertaining their commercial value if collected as Salep; they 
Were .similar in form to those of E. mda , but smaller, and bore 
no resemblance to the commercial article. 

Description. —The tubers of E. virens are conico-obpyri- 
form, surrounded with circular marks showing the insertions of 
old leaves; if they have been exposed to the air, as is often the 
case with the upper portion of the tuber, they are of a greenish 
oolour, when not ? so exposed of a yellowish white. In the fresh 
state many fleshy fibres issue from the lower portion of the 
tuber. E. mda has larger tubers, often much flattened, in 
structure and colour they resemble those of E, virens^ the leaves 
are larger, and the flowers often purple, though in some 
specimens they are green like those of E. virens . The tubers 
of E. campestns are of a similar character. Under the micros¬ 
cope the glim cells are seen, and the exterior cells contain 
bundles of raphides. The small tubers exhibit starch granules, 
but in large tubers these are entirely absent. 

Chemical Composition *—The fresh tubers contain a largo 
quantity of clear white mucilage, which is not precipitated by 
ferric chloride or neutral acetate of lead, but is precipitated by 
basic acetate of lead and alcohol. The mucilage, unlike that of 
salep, is not coloured violet by iodine solution. Nitric acid 
forms no muexe acid when allowed to act upon the gum. The 
ush of the dried tubers amounted to 3*t> per cent. 

DENDROBIUM MACRAEI, Lindl. 

Fig. — Xw. Orchid, it:, 1 . 118. 

Hafc; —Sikkim, Khasia Mts., The Cpnoan, and Nil g i rj TTtfla 
The plant. 

Vernacular. —Jivanti, Jiba-aag (Hind.), Jibai, Jibagti \Beng.), 
Jivanti (Mar., Quz.). 
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History, Uses, &C.— This plant is the Jivanti of San¬ 
skrit writers. In the Nighantas it bears the synonyms of Jivani, 
Jiva “ life-giving,” Jivaniyd “ supporting life,” Jiva-sreshtha, 
Sfika-sreshtha “best of herbs,” and Yasas-vjni '‘renowned.” 
It is also spoken of as Jiva-bhadraand Mangalya “auspicious,” 
and is described as cold, mucilaginous, light, strengthening, and 
tridosha-ijhna , i.e., a remedy for the disorder of the three humors 
of the body, bile, blood and phlegm, known to Hindu physicians 
as tridosha . The whole plant is used in decoction along with 
other drugs supposed to have similar properties; it must not be 
confounded with Jivaka , one of the Ashtavarga, which is a drug 
unknown to the modern Hindus. D. Macraei does not appear 
to have been noticed by any of the European writers upon 
Indian Materia Medica. 

Description. —A much-branched plant, often found on 
Jambul trees; stems long and pendulous, knotty, and with many- 
oblong pseudo-bulbs; leaf one, terminal, shortly oblong, on the 
terminating pseudo-bulb, four to eight inches long, sessile ; 
flowers white, side lobes of lip sprinkled with red, solitary at 
the base of the leaf, one in front and one behind; middle lobe 
of the lip. much dilated, and the disk with two longitudinal 
fleshy creBts. This plant has from its coloration been well 
named pardalinum or panther-like by Keichberg. 

Chemical composition*—* The alcoholic extract of the dried roots- 
and stems was mixed with water acidulated with sulphuric acid 
and agitated with petroleum ether, ether, and then rendered 
alkaline and reagitated with ether. The petroleum ether 
extract had an aromatic odour, and was of a yellow colour and 
soft consistence. In cold absolute alcohol the greater part 
dissolved with acid reaction; the insoluble residue was white, 
and had the characters of a wax. During agitation with 
petroleum ether, chocolate flocks separated. 

The acid ether extract formed a waxy, transparent red 
yarnish, which repelled' water, and was insoluble in it. In 
absolute alcohol the extract dissolved with strong acid reaction. 
The extract was treated with caustic soda and agitated with 
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otter. The ether extract formed a yellow varnish indistinctly 
crystalline in places. By the action of acidulated water traces 
of an alkaloid were separated. The extract when acted upon 
by cold absolute alcohol afforded a bright yellow solution with¬ 
out bitter taste; the portion of the extract insoluble in cold 
alcohol was white, by heating with alcohol it dissolved, and on 
cooling white woolly flocks separated, which on microscopic 
-examination presented the appearance of interlaced hair-like 
masses. The amount of this principle was very small and its 
nature could not be determined. The alkaline solution of the 
original ether extract was acidulated and reagitated with ether* 
which left on separation a red transparent waxy varnish, 
insoluble in water, easily soluble in cold absolute alcohol with 
strong acid reaction and bitter taste. This principle had the 
properties of a resin acid, and we propose terming it 0 Jibantic 
acid . The alkaline ether extract contained traces of a white 
alkaloid without bitterness, crystallizable from ether, and 
giving a faint yellow coloration with Prohjle’s reagent in the 
cold, deepening slightly on warming ; no reaction with nitric 
acid. We provisionally call this alkaloid Jibantine. This 
alkaloid appeared similar to the one contained in the acid 
ether extract. 

The chocolate-coloured flakes referred to as having separated 
on agitation with petroleum ether, were repeatedly agitated 
with ether, which on evaporation afforded a small amount of 
extractive similar to the original acid ether extract. The 
insoluble flocks were then dissolved in caustic soda and reagi¬ 
tated with ether, the ether affording a small amount of 
extractive. The alkaline solution was rendered acid and 
reagitated with ether, which separated a certain amount of a 
bitter acid resin, similar to the one we have termed 0 Jibantic 
acid, while chocolate flocks remained insoluble. 

0 Jibantic acid when freshly precipitated from an alkaline 
solution by acids would appear to be easily soluble in ether, but 
the flocks after standing become less soluble: The chocolate 
flocks just referred to were repeatedly agitated with ether, 
dissolved in caustic soda, precipitated with acid, and reagitated 
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with ether, in order to separate p Jibantkf acid. Finally the 
flocks insoluble in ether were dissolved, in alcohol, which 
afforded a red solution with only sight bitterness. We pro 
visionally call this acid a Jibantic apuk 

The chief points of difference and resemblance between these 
two acids may be summarised thus—bitterness, and easy 
Solubility of the p acid, when freshly precipitated, in ether : 
slight bitterness and insolubility of the a acid, when freshly 
precipitated, in ether. The p acid is precipitated in lighter 
coloured fldcks from an alkaline solution than the a acid. Both 
acids are soluble with equal readiness in alkalies and cold absolute 
alcohol. 

VANDA ROXBURGHII, Br . 

Fig. — Bot. Beg,, t. 506'; Wight Ic. 9 t. 916; FI. des Sevres , 
ii. ? t. 11; Reichb. Fl. Exot., t . 121. 

Hab. —Bengal, Behar, Ghuzerat, Concan to Travancore. 
The roots. 

SACCOLABIUM PAPILLOSUM, Lindl. 

Fig.— Bot. Beg., t . 1552. 

Hab. —Bengal and the Lower Himalaya, Assam, the 
(1 mgetic Delta, the Circars and Tenasserim. The roots. 

V&rnaq&Iar —Bisna (Ind. Bazars). 

History, Uses, &C.—We have already stated (Vdl. ii, 
p, 260) that we consider it probable that the original Rasna of 
the Arians was Inula Selenium , as the two drugs at the head 

this article are notably deficient in the properties ascribed to 
Rasna by Sanskrit ^writers; for instance, the plants under 
consideration cannot be described as Gandha-mufa if having a 
strong smellihg root.” Dutt ( Mat. Med., p. 258) remarks 
** Under the* name of rasna, the roots of Vanda Boxburgliii and 
Acampe papiUosa are both indiscriminately used by native 
physicians. They are v^ry similar in the appearance of their 
roots and leaves, though they differ much in their flowers and 
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fruit. One native physician whom I consulted, pronounced 
both of‘these plants to be rasna ; when, however, I showed him 
the different flowers and fruit of the two species, he was 
puzzled.” The description of the properties and uses of rasna 
will, t we think, convince our readers that the original drug was 
not what is now used. 

Rasna is said to be bitter and fragrant, and useful in rheuma¬ 
tism ; the Rasnapanchaka is a decoction of r&sna; Tinospora 
cordifolia , wood of Cedrus Deodar a. Ginger, and root of Ricinus 
communis, of each equal parts; it is a popular prescription 
for rheumatism. R&sna guggidu is a ghrita composed of eight 
parts of rasna and ten of bdellium beaten into a uniform mass 
with clarified butter; it is given in drachm doses in sciatica. 
Rasna is also an ingredient of several oils used for' external 
application in rheumatism and neuralgia, such as Mah&masha 
taila , Madhyama Naruyana taila , fyc. Vanda is a general name- 
in Sanskrit and the vernaculars for parasitic plants; .other 
Sanskrit names for these plants are Vrikshadani and Vriksharuha 
“ growing on trees.” They are further distinguished by the 
addition of the names of the tree on which they grow, thus 
Amara-vanda would signify the Vanda of the Amara or mango. 

Description. — V. Roxburghii. —Stem climbing, 1—2 feet; 
leaves 6 to 8 inches long, prsemorse, narrow, complicate : 
peduncle 6 to 8 inches, 6 to 10-fid ; sepals and petals yellowish- 
green or bluish, except from the clathrate-brown nerves, 
margins white, lip half as long as the sepals or more, disk 
of mid-lobe convex with fleshy ridges and white margins and 
mesial lines, spur conical. 

& papillosum. —Stem climbing, 2 to 3 feet; leaves 3 to 4 
inches long, obliquely notched, narrow, complicate;.scape 1 to2 
inches, - closely -scarred at the base, internodes close, bracts semi¬ 
circular ; flowers § of an inch in diameter, mid-lobe of lip ovate, 
spur conical, pubescent within, petals yellow marked with red 
lines, lip white. 

In the Oonoan S. Wightianum, Hook, f., Rheede, Sort . Mai. 
xii., t. 4, and S. pramorsum , Hook. f. Rheede , Hort. Mat. xii., 

III.—50 
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t. 4, verv similar plants, are used as Jttusna; The Marathi 
peasants call these plants K&nbher. 

Ordinary bazar Rasna both in Calcutta and Bombay consists 
of long branching roots, having something the appearance of 
sarsaparilla, but of a dark greyish-brown colour. The bark is 
thin and marked by numerous longitudinal furrows, the 
substance of the root light-brown and very fibrous ; a transverse 
section shows tne woody portion to be arranged in wedge- 
shaped bundles. The root is inodorous, and has a starchy 
bitterish and astringent taste. 

In Bombay a second kind of Rasna is sold at a much higher, 
price, which bears no resemblance to the ordinary commercial 
article ; it occurs as straight pieces of a root about the size of a 
crowquillat the thickest part, gradually tapering to a point, and 
tied up in small bundles with thread. This root is of a light 
brown colour, with a thick and very hard bark; it has a faint 
peculiar odour when powdered, which recalls that of ipeca¬ 
cuanha. It is called Khadaki-rasna in Bombay. Under this 
name we have also received the roots of Tylophora mthmatica . 

Chemical composition .—The standard Rasnu of the Indian 
bazars yielded the following principles when an alcoholic 
extract of the whole dried plant was treated in a similar manner 
to that described under Jibanti p. 390: «—resin acid of a cho¬ 
colate colour., insoluble in petroleum ether and ether: 0—resin 
acid soluble in ether j neutral yellow resin: an alkaloidal 
principle: a white neutral principle: a neutral fluorescing 
principle. In physical and chemical properties the first five 
principles were similar to those described under Jibanti. An 
examination of the more expensive Rasna of the Bombay 
market gave the following results :— 

A tincture prepared with 80 per cent, alcohol, gelatinized on 
concentration, after separation of the whole of the alcohol, the 
extract was agitated with ajhylic alcohol, and water acidulated 
with acetic acid. Amylic alcohol was selected "for the first 
extraction, because preliminary experiments indicated that 
when petroleum ether or ether was used for agitation with an 
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aqueous solution of the alcoholic extract, the liquid formed an 
emulsion which showed little or no tendency to separate. The 
amylic alcohol tincture was evaporated on a water bath, and, 
when dry, was repeatedly agitated with ether, until colouring 
matter ceased to be dissolved. The extract insoluble in ether 
was then redissolved in amylic alcohol and agitated repeatedly 
with baryta water, until the baryta water ceased to be colored 
yellow. During agitation a soft varnish-like mass separated 
and adhered to the sides of the bottle. By this treatment the 
original amylic alcohol extract was separated into three fractions: 

(1) The amylic alcohol solution, (2) the varnish-like residue 
adhering to the sides of the bottle, and (3) the baryta water 
solution. 

(1) The amylic alcohol solution on evaporation left a solid 
residue, which, after being pounded, and agitated with ether, to 
remove traces of adherent amylic alcohol, possessed the proper¬ 
ties of a saponin-like principle; it frothed considerably with 
water; treated with concentrated sulphuric acid, a dirty reddish 
coloration was slowly developed; in water and aqueous 
ammonia it was only slightly soluble, but dissolved easily in 
ordinary acetic acid. As extracted the principle was not pure, 
it contained colouring matter and barium. 

(2) The varnish-like residue was dissolved in acetic acid and 
agitated with amylic alcohol, the extract being treated with ether 
to remove traces of amylic alcohol. This extract also behaved 
like a saponin-like principle: after purification it formed a 
yellowish powder, it frothed considerably with water; treated 
with concentrated sulphuric acid, it developed in a shorter period 
than, the first extract a beautiful bright carmine coloration: in 
water it was easily soluble, a concentrated solution having 
much the physical appearance of an aqueous egg albumen, and 
it dissolved readily in aqueous ammonia. 

(3) The baryta water solution contained much colouring matter 
and a small amount of a principle which frothed with water, 
which was probably a mixture of the two principles already 
mentioned. 
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The original aqueous solution of the alcoholic extract left 
after’ agitation with amylic alcohol was acidulated with acetic 
acid and agitated with ether. The ether extract contained a 
neutral resin-like principle, a very bitter resin acid, the 
bitter tadte ctf the drug being probably due to this resin, and 
a white crystallizable acid. 

Finally, the acid aquqous solution was treated with sodic 
carbonate in excess and reagitated with ether. The ether 
separated traces of an alkaloidal principle, which afforded a 
fdint yellow coloration with Frohde's reagent, deeping slightly 
on heating. 

Vanda spathulata, Bpreng ., is the Ponnampou-mara- 
rara of Bheede (12, 3), and is supposed on the Malabar Coast 
to temper the bile and abate phrenzy, and the golden yellow 
flowers, reduced to powder, are given in consumption, asthma, 
and mania. (See Ainslie, Mat. Med., ii., 321.) 

Rhynchostylis retusa, Blume, is also mentioned by 
Eheede (xii., 1), also Cymbidium tenuifolium (xii., 6 
and 6) and C. ovatiim (xii., 7), as emollients. C. aloifolium 
(xii., 8) is said to be emetic and purgative. 


SCITAMINEJ5. 

CURCUMA AROMATICA, Salisb. 

Fig. — Salisb. Pttrad., t. 9$; Rose. Scit., t. 103; Wight lc., 
t. 2005 ; Bot: Mag., t. 1546. Wild Turmeric, Yellow Zedeary, 
Cochin Turmeric (Eng.), Zedoaire jaune (pr.). 

Hab. —Throughout India, wild and cultivate#. The 
tubers. 

Vernacular. —Jangli-haldi, Ban-haldi (Hind.), Ban-halad 
(Beng.), R&n-halad, Yedi-halad (Mar.), Amba-hal^d (Quz.), 
Kashturi-manjal (Tam.), Kasturi-pasupa, Kattu-mannal (Tel.), 
Kasturi-arisbina, Kad-arishina (Can.). 
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History, Uses, &C.—This plant is the Vana-haridra or 
“ wild turmeric ” of Sanskrit writers. The Arabian and Persian 
physicians do not notice it, and probably did not distinguish it 
from turmeric. Roxburgh and Ainslie wrongly supposed it to 
be the Jadwar of the Arabians (see Vol. I., p. 20). It is the 
turmeric-coloured zedoary of Ainslie, who states that the 
Mahometans of Southern India suppose it to be a valuable 
medicine in snake-bite, administered in conjunction with golden 
orpiment, costus, and ajwain seeds. Guibourt (ii., p. 214) 
calls it Zqdoaire jaune, and states that the plant which produces 
it has been well described and figured by Rumphius, and is his 
Tommon bezaar or Tommon primum , which has been wrongly 
referred by most writers to the Curcuma Zcdoaria of Roscoe. 
(7. Aromatica is identical with the Cassumunar described by 
Pereira (Mat. Med., Yol. II., Pt. I., p. 236), and the "Cochin 
Turmeric ” noticed by Fliickiger and Hanbury ( Phar - 
macographia , p. 580). The properties of this drug are very 
similar to those of turmeric, but its flavour being strongly 
camphoraceous is not so agreeable. It is used medicinally by 
the Hindus, in combination with other drugs, as an external 
application to bruises, sprains, &c., and is applied to promote 
the eruption in the exanthematous fevers; it is seldom used 
alone, but is combined with astringents when applied to bruises, 
and with bitters and aromatics to promote eruptions; it is never 
used as a condiment in India, but a kind of arrowroot is 
prepared from the tubers in Travancore. The plant under 
favourable circumstances produces central tubers as large as a 
small turnip. One of us has had it under cultivation for some 
years; the leaves when young have a central purple stain, which 
almost disappears when they attain their full size. The flowers 
appear in May or June, with the first leaves, just before the 
the rainy, season. 

Description.—Central rhizome oblong or conical, often 
more than two inches in diameter, external surface dark-grey, 
marked with circular rings and giving off many thick rootlets; 
at the ends of some of them are orange-yellow tubers about the 
size and shape of an almond in its shell; lateral rhizomes about 
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as thick as the finger, with a few fleshy rootlets. Internally 
both central and lateral rhizomes are of a deep orange colour 
like turmeric ; the odour of the root is strongly camphoraceous. 

Microscopic structure .—Similar to that of turmeric. 

Chemical composition .—The drug yielded to analysis :— 

Ether extract (essential oil, fat, and soft resins)... 12*06 


Alcoholic eittact (sugar, resins) . 1*14 

Water extract (gum, acids, &c), .;. 6*50 

Starch.. 23*46 

Crude fibre . 8*42 

Ash... 4*46 

Moisture. 13*33 

Albuminoids, modifications of arabin, &c. 30;63 


100-00 

The root had an odour of ginger; curcumin Was present. 
The water extract gave a crystalline precipitate with lead 
acetate, which was fojind to be due to the presence of malic* acid. 

Commerce .—The plant ns chiefly grown at Alwaye, North¬ 
east of Cochin, and is: also collected in Mysore, Wynaad, and 
other localities in Southern India for export to Europe as a 
substitute f6r turmeric to be used in dyeing. It is exported 
from Cochin and'Bombay. Value, Rs. 24 to 25 ,per catfdy of 
5£ cwts. for the unpeeled root, Rs. 27.to 28 when peeled. 

A European firm of Druggists in Bombay, writing to [London 
lor the ingredients to make Warburgh’s fever tincture, war 
supplied with this article as Zedoary. 

Exports of Turmeric from Qoehin:— 


Europe, & c. India, Burma, &c. Total cwts. 


1884-85 

.. 5,154 

6,361 

,11,515 

1885-86 

. 7,610 

2,776 

10,886 - 

1886-8? 

. 6,031 

1,967 

7,998 

1887-88 

. 2,356 

2,039 

4;395 

1888-89 

. 45& 

1,817- 

2,276 

1889-90 

. 2,013 

6,704 

8,717 
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CURCUMA ZEDOARIA, Rose. 

Rose. Sett., t. 109; Roxb. Cor. PI., 101; Rheede, 

Sort. Mai. xi., t. 7. Zedoary (Eng.), Zedoaire (Jr.). 

Ha D. —Eastern Himalaya, cultivated throughout India. 
The tubers. 

Vernacular. —Kadhrira (Hind., Beng. y Mar., Can., Quz.), 
Kichilick-kizhanghu, Pulan-kizhanga (Tam.), Kichili-gaddala, 
Kachoram (Tel.), Kacholam, Kachuri-kizhanna, Pu?°-kiz- 
hanna (Mai). 

History, Uses, &C.—This plant is the Sati and Kra- 
churaof Sanskrit writers, and the Zerurabad and Urfik-el-kafdr, 
u camphor root,” of the Arabians. It is noticed by the later 
Greek physicians under the name Cwpoffieb, a corruption of the 
Arabic name, which, in the Middle Ages, was variously written 
qs Zeruban, Zerumber, ana Zerumbet, It is not the tfdoap of 
-33tius (A. D. 640—550) or the rfadvapiov of Myrepsus, or the 
Zedoar of Macer Floridus (A. D. 1140). JBarbosa (1516) speaks 
of Zedoana and Zeruban as distinct articles of trade at Cannanore, 
so that it must have been some time after this date that 
Zerumbet came into use in Europe as a cheap substitute for the 
Zedoar of the earlier physicians, which, we have no doubt, was 
the same drug as the Jadwar of the Arabians. This name, 
correctly written by JEtius, is the (Zhedwar) of the 

ancient Persians, and. is described in the Burh&n (A. D. 1046) 
as a drug used as an antidote to poisons, the same *s the 
Jadwar of the Arabians, and also called Mahparvin. Ibn Sin** 
of Bokhara, who lived about the same time (980—1037), 
describes Jadwdr shortly in the following words:— 

*1* «aaCJI —“it has the form of 

the root of Aristolochia, but is smaller.” Haji-Zein-el-attfir, 
the well-known Persian physician and apothecary, and the 
author of the * P htiarat” (A. D. 1368), describes Jadwar as a 
root about the size and shape of the Indian Cyperus root, but 
harder and heavier, and the same as the Indian drug Mrbisi, 
the best internally of a purplish tint. He states that there 
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are, as far as his experience goes, four drugs sold as Jadwdr, 
viz., a white kind, a purplish, a black and a yellow ; the people 
of Cathay call the yellow kind Kurti and the purplish Burbi , 
the other two kinds come from India. As to the locality in 
which the drug is collected, he states that there is a mountain 
called Farajal between India and Cathay, where the plant grows 
along with the aconite, and that the latter, whenever it grows 
near the Jadwar, loses its poisonous properties and is eaten with 
impunity by the inhabitants. Where the Jadwar does not grow, 
the aconite (Bish) is a deadly poison, and is called Halahal by 
the natives (Halahala, Sanskrit). In the Diet. Econ . Prod, 
of India (ii.,p. 656), the following interesting account of certain 
drugs collected in Nepal by Dr. Gimlette, the Residency Surgeon, 
substantially confirms Haji-Zein’s description of Jadwar or 
Nirbisi:—According to Dr. Gimlette, “the Kala bikh of the 
Nepalese (the Dutingi of the Bkoteas) is a very poisonous form 
of Aconitum ferox , so poisonous, indeed, that the Katmandu 
druggists will not admit they possess any. Pahlo (yellow) bikh 
is a less poisonous form of the same plant, known to the 
Bhoteas as Holing i, while Setho (white) bikh (the Nirbisi sen of 
the Bhoteas) is A. Napellus, and At is is Aconitmn hetero - 
phyllim . The aconite adulterants or plants used for similar 
purposes are, Cynanthus lobatns , the true Nirbisi of Nepal, the 
root of which is boiled in oil, thus forming a liniment which 
is employed in chronic rheumatism, Delphinium denudatum , 
the Nilo (blue or purplish) bikh of the Nepalese and the Nirbisi 
: the Bhoteas, Dr. Gimlette says, is used by the Baids of Nepal 
* the same purposes as the Setho and Pahlo bikh • Geranium 
Uinum (var-Donianum) is the Ratho (red) bikh of the Nepalese, 
and the Nirbm-nnm of the Bboieas, and, like the Setho bikh , is 
given as a tonic in dyspepsia, fevers, and asthma. Lastly, a 
plant never before Recorded as used medicinally, namely, 
Caragana crassicaulis, is known as the Artiras of the Nepalese, 
and the Kurti of the Bhoteas; it affords a root which is 
employed as a febrifuge.’ 1 

The Jadwar or Nirbisi myth appears to have been invented 
in the East to account for the curious occurrenee on the 
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Himalayas of poisonous and non-poisonous aconites growing 
side by side (see Vol. I., pp. 1, 15, 18, 20)* 

It would appear also that the Curcumas have no claim to the 
name of zedoary, which was probably first given to them about 
the middle of the 16th century, as Clusius's figure of Gedwar is 
certainly meant for the pendulous tuber of a Curcuma. The 
substitution of the cheaper for the more expensive article is 
rendered highly probable by the fact that Zerumbet was con¬ 
sidered by the Arabians to be very little inferior to Jadwar as an 
antidoto to poisons. Ibn Sina, Ibn Baitar, and Ibn Jazla in the 
AJinhdj use almost the same words in speaking of these drugs ; of 
Jadwar they say :—b j Tf “it 

is an antidote for all poisons, even those of aconite and the viper”; 
and of Zerumbet -j II ^ 
“it is most useful against the bites of venomous animals, and is 
almost equal to Jadwar. ” Both drugs were considered to have 
properties similar to Dnrunaj (see Vol. II., p, 292). Ainslie 
(Mat. ImL, i, 492) remarks that C. Zedoaria is the Lampooyang 
of the Javanese, and the Lampuium of Rumphius (Herb. Amb, 
V., p. j 48), and that it is a native of the East Indies, Cochin- 
China, and Otahcitc. He quotes Geoffroy’s description of the 
drug, which- leaves no doubt as to its identity with the modem 
Xachora—“ Foris cinerea, intus Candida; sapore acri-ainaricante 
aromatico; odore tenui fragrante, ac valde aromaticum suavi- 
tatem, cum tunditur aut manducatur, spirante et ad camphoram 
aliquatenus acccdente.” Guibourt states that C. Zedoaria is the 
Zerumbet of Scrapion, Pomet, and Lemery. The following is 
his description of it'“ The round zedoary is gre yish-white 
externally heavy, compact, grey and often horny internally, 
having a bitter and strongly camphoraceous taste, like that of 
the long zedoary, which it also resembles in odour. Tho odour 
of both drugs is analogous with that of ginger, but weaker 
unless the rhizome bo powdered, when it developes a powerful 
aromatic odour, similar to that of cardamoms.” (Hist. Nat. 
6 me Ed., Vol.. II., p. 213.) In our opinion there is no doubt 
that 0 . Zedoaria is the source of tho round and long zedoary 
of commerce. The plant is common in . Bombay gardens, and 
III.—51 
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was probably introduced by tbe Portuguese, whose descendants 
and converts at the present day use the leaves in cookery, 
especially with fish. From Dr. Hov^s account of Bombay in 
1787 it appears that Kachura and Turmeric were cultivated 
at that time in the cocoanut woods at Mahim. The natives 
chew the root to correct a sticky taste in the mouth; it is also an 
ingredient in some of the strengthening conserves which are 
taken by women to remove weakness after child-birth. In 
colds it is given in decoction with long-pepper, cinnamon and 
honey, and the pounded root is applied as a paste to the body. 
Rheede says that the starch of the zedoary is much esteemed, 
and that the fresh root is considered to be cooling and diuretic, 
it checks leucorrhceal and gonorrhoeal discharges and purifies 
the blood. The juice of the leaves is given in dropsy. One of 
us has had thd plant in cultivation for some years ; it blossoms 
in the hot weather just before the rains, when the first leaves 
begin to appear. 

Description. —Guibourt’s description already given 
agrees exactly with the Kachura of India, but it is often cut 
into transverse slices instead of into halves and quarters. 

Microscopic structure .—This is essentially the same as that 
of turmeric, but the resin and essential oil in the cells is of a 
yellowish-white colour, and the greater portion of the starch 
grains are ovoid at pyriform, instead of narrow and elongated 
as in tumeric. 

Chemical composition .—Zedoary contains, according to 
Bucholz ( Repert . Pharnu xx,, 376), volatile oil, a bitter soft 
resin, a bitter extractive matter, gum, starch, &c. The oil is 
turbid, yellowish-white and viscid, has a camphoraceous taste 
and smell, and consists of two oils, one lighter, the other heavier 
than water. Tromm^dorff obtained from the root a substance 
which he called Zedoarin, but did not further describe it. A 


proximate analysis afforded:— 

Essential oil, resin, curcumin,&c,.... 3*79 

Resins, sugar... -90 

Gum and organic acids. 15-22 

Starch.. 1720 
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Crude fibre... 10 92 

Ash. 6-06 

Moisture. 10*31 

Albui&inoids, Arabins, &c. .. 85*60 


100*00 

Commerce. -r-The Bombay market is supplied f*om Ceylon. 
Value, Bs. 20 to Rs. 30 per candy of 7 cwts. The drug is 
chiefly used in India as a cosmetic. Roxburgh states that 
Bengal is supplied from Chittagong. 

CURCUMA CiESIA, Hoxb. 

Hab. —Bengal. Often cultivated. The tubers. 

Vernacular. —Nar-kachura, Kali-haldi [Hind., Ouz.), K61i- 
halad (Mar .),. Kdli-halad, Nilkanth [Beng.), I\fdaa-pasupu 
(Tel). 

History, Uses, &C.—This drug is one of the two 
Zerumbads of modern Persian writers on Materia Medica 
Strange to say, it is not noticed by most European writers on 
Indian drugs, though it is well known and to be found in all 
the shops. It is the Tomtnon itam of Rumphius, and the 
Carcuma long, of Guibourt, who classes it with the turmerics. 
See Hist. Hat II., p. 210, 6 me Ed., where a figure will be 
found. Guibourt’s description is as follows-:-*** Ce curcuma 
est en tubercules cylindriques, e’est-ft-dire qu’il conserve 
Bcnsiblement le m6me diam&tre dans toute sa longueur, malgrd 
ses diffdrentes sinuositds. I\ plus long que le pr&ddent, 
mais beaucoup plus mince, n’dtant jamais gros comrae le petit 
doigt; sa surface est grise, souvent un peu verd&tre, rarement 
jaune, chagrinfe, ou plus souvent nette et unie. II est & 
l’intdrieur d’une couleur si fonede qu’il en parait rougc-brun, 
ou mfime noir. II a une odeur aromatique tres ddvelopde, 
analogue & celle du gingembre; sa saveur est dgalement trds 
aromatique et cependant assez douce et nullement amere. II 
est impossible de mdconnaitre dans cette racine les articles 
digitds du Curcuma domcstica minor . Enfin, on trouve dans le 
curcuma du commerce, mais en petit quantity des tubercules 
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ronds de la grosseur d’une aveline, souvent didymes, ou offrat 
les restes de deux stipes foliacfe. Ces tubercules o (Trent 
d/ailleurs tous les caract&res despr deaden ts, et sontles matrices 
radicis du Curcuma domestica minor” Nar-kachtira appears 
to have been once imported into \Liverpool under the name on 
Kutchoo . (Ph'ar. Jour . (II.), Yol. I., p. 17.) Aitchison {Notes on 
Prod\ of W\ Afghanistan and N. E. Persia, p. 51) remarks:— 
“ Zedoary, jidw&r, jizwar, kachur, kachul, is imported in quantity 
from India, most of it to be passed on to* Turkistan. The long 
tubers are called nar-kachul, and the round ones ?nada~kachi<l, 
as if they were the products of two different plants, but I have 
only seen them mixed together, and '.not sold as two distinct 
roots. The Turkomans employ these roots as a rubefacient, to 
rub their bodies down with after taking a Turkish bath. In 
this part of the country, in lieu of these, the nodes on the roots 
of Ercmostachys labiosa and another species are collected and 
sent on to Turkistan. Curcuma roots are employed a little 
in native medicine, and as a condiment.” 

The plant is a native of Bengal, and is cultivated there to 
supply the Indian market. Nar-kuchtira is considered to have 
nearly the same medicinal properties as Kaehura ; it is chiefly 
used as a cosmetic. The author of the Makhzan describes it 
as a kind of Zerumbad. (See Makhzan, article “ Zerumbad.”) 
Through the kindness of Surgeon-Major Peters we have been 
supplied with living tubers of this Curcuma from Dinapore; 
he informs us that it is common in gardens in Bengal, and is 
used as a domestic remedy in the fresh state much as turmeric 
is in this part of India. The fresh tubers are of a pale yellow 
colour, but after boiling and drying we find that they assume 
the couleur foncee of the drug found in the shops. 

Description and Microscopic structure. —The 
minute structure of thiS tuber hardly differs from that of the 
zedoary. The starch contained in the cells of the parenchyme 
has been altered by heat, and appeals as a finely granul&r mass 
nearly filling the cell. The resin colls are about as numerous 
as in the zedoary, but 'the contents are of a dusky orange 
colour. The vascular system consists of scalariform and spiral 
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vessels. As to the drug, it consists of small h early globular 
central tubers, from which spring numerous lateral rhizomes 
about the size of ginger. It is of a dark-grey colour externally 
and marked with circular rings. Internally it is very hard 
and horny, of a greyish black, but when cut in thin slices of a 
greyish-orange. The odour and taste are camphoraceous. 
Chemical composition .—A proximate analysis of this curcuma 


afforded:— 

Essential oil, resin, &c. .. 4*47 

Itesins, sugar, &c.... 1*21 

Gum, organic acids, &e. 10*10 

Starch. 18*75 

Crudo fibre .. 25*20 

Ash. 7*57 

Moisture... 9*76 

Albuminoids, n&c. 22*94 


100 * 00 ’ 

Commerce .—The drug comes overland from Bengal, Value, 
Rs. 4 to Us. 5 per maund of 41 lbs. Guibourt appears to have 
become acquainted with it from its admixture with the turmeric 
of commerce. 

Curcuma Rose, Sdt . t. 99, a native 

of Bengal, is the Am-haldi or Am-ada (mango ginger) of the 
natives of India. The lateral tubers, which are .of the size and 
shape of ginger, and of a pale yellow colour, have an agreeable 
odour like the rind of the mango fruit. They are much used in 
Bengal as an ingredient in chutney8, and are considered to be 
carminative, stomachic, and cooling. In their medicinal.pro¬ 
perties they resemble ginger. The plant is hardly known in 
Western India, and is not the Amba-halad or mango turmeric 
of Bombay, which is Curcuma aromatica . 

INDIAN ARROWROOT* 

Indian or Curcuma Arrowroot is obtained from 
the following plants :— 

Curcuma angustifolia , Roxb., a native of the tropical Hima¬ 
laya and Oudh. 
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Curcuma leucorhiza, Roxb., a native of Beh$r. (ifowc, Scit., 

t. 10£) 

Curcuma montana r 'Rosc. f a native of the Ooncan and Circars. 
( Roxb . Cor. PI., t. 151.) 

Curcuma lonqa , Linn. The Turmeric plant. ( Bentl. 8f Trim., 
t . 269.) 

Curcuma aromatica, Salisb., a native of the plains of India. 
(Bose. Scit., t. 103.) 

Curcuma rubescens, Roxb., a native of Bengal. 

Hitckenia caulina, Baker, a native of the Concan. ( Journ. 
Bomb. Nat. Hist . Soc., II., 140.) 

Vernacular. —Tikhur {Hind., Beng.) } Tavakhir {Mar.). 

History, Uses, &C. —Tavakshiri, and Tavakshiryeka- 
pattrika are Sanskrit names for certain species of Curcuma, 
from which are derived the vernacular terms Tavakhir and 
Tikhur, now in common use for Curcuma starch. The starch is 
prepared in many parts of India by grating or pounding the 
tubers, mixing the pulp thus obtained with water, straining it 
through a clothe and allowing the liquid to stand until the 
starch separates. This, after several washings in water, is 
dried in the sun, and after powdering is ready for use. 

The following account of the experimental cultivation of 
C. mgustifolia and of the preparation of its starch at the Suida- 
pet Experimental Farm, Madras, gives the most exact inform¬ 
ation we possess regarding the yield and cost of Curcuma Arrow- 
root :—“ A flat measuring 0*25 acre was planted with this crop 
at the ejid of 1879, and remained down during the year under 
report. It was taken up at the end of January 1881 and 
yielded 986 lbs. of tubers, or at the rate of 3,944 lbs. per acre. 
The yield of flour obtained has generally been about 12£ lbs. 
from 100 lbs. of tubers, so that the above yield would represent 
an outturn of 493 lbs. of flour per acre. In another case in the 
College Experimental Garden, a. plot measuring 1,160 square 
yards, planted with this crop yielded 1,798 lbs., or at the rate 
of 7,500 lbs. per acre. The culture of the plant is very simple: 
it is only necessary to plant the sets in properly prepared soil, 
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and to water them occasionally during the dry season. The 
removal of the crop is tedious unless the tubers can be ploughed 
out, as potatoes are in England, which is seldom possible, owing 
to the dryness of the soil. The flour can be sold profitably <at 
four annas per pound, and at this rate Rs. 400 per acre could be 
realized.” 

Mr. Hamilton, F.C.S., to whom samples of the starch were 
submitted, reported that the mucilage yielded by a sample 
marked “1st sort” was nearly as good as that of Maranta 
arrowroot, but that the sample when soaked m cold water gave 
indications of the presence of slight acidity, and also contained a 
small proportion of soluble starch. He suggested the avoidance 
of unnecessary exposure to the sun, and the addition of $ an 
ounce pe^ gallon of caustic soda to the water used in steeping the 
pulped roots. All the samples sent to him contained extraneous 
matters, black particles, straw, &c., introduced during the 
process of drying, which, it is hardly necessary to say, would 
render the article unsaleable in Europe. 

Curcuma arrowroot is inferior in colour to Maranta arrow¬ 
root ; under the microscope it may differ greatly in appearance, 
as the starch grains of different species of Curcuma are variable 
in size and shape. 

Commerce. —Madras in 1869-70 exported 3,729 cwts. of 
Curcuma arrowroot, valued at Rs. 14,152. In Bombay “ Mala¬ 
bar Arrowroot ” fetches from Rs. 3 to Rs. 4 per mauncl of 28 lbs. 

CURCUMA LONGA, Linn . 

Fig. _ Bentl. and Trim., t. 269 ; Rhcedc, Ilori. Mai. vi., 

t. 11. Tumeric {Eng.), Curcuma, Souchet des Indes, Safran 
des Indes {Fr.). 

Hab. _ Parasnathin Behar. Cultivated elsewhere. The 

tubers. 

Vernacular. —Haldi, Haidar, Halja (Hind.), Halad ( Bmg., 
Mar., Ouz.), Manjal {Tam.), Pasapu {Tel), Mannal, Marinalu 
{Mai), Arishina {Can.). 
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History, Uses, &C. —Turmeric appears to have come 
into use in India as a substitute for saffron and other yellow dyes, 
which were used by the ancient Arians before they invaded the 
country. The Arians were, as'we know, great worshippers of 
the solar system, hence they held in .special estimation those 
plants which yield a golden-yellow dye resembling sunlight, 
and attributed to them protective and auspicious properties. 

Turmeric, best known as Haridra in Sanskrit, has forty-six 
synonyms, such as Pita “yellow,” Gauri " brilliant,” Varnavat 
“ having colour,” Kamala “ lustful,” Nisa, # Rajani, and all 
other words which signify “ night.” The use of the latter 
synonyms is variously explained. A distinguished professor of 
Sanskrit, whom we consulted, referred us to one of the best 
commentators on the Amarako&a , who states that turmeric 
being a substance used for dyeing came to be called rajani , 
whioh etymologically means the material by which a thing is 
dyed, because the word rajani had already come to be used in 
the language to denote u night.” A well-known Bombay Vaid, 
to whom we put the question, replied, “ We have tradition 
that it is called * night/ because in former times married women 
used daily to apply turmeric in the evening.” On further 
enquiry we learned that this practice is not extinct, as he sup¬ 
posed, but still prevails in Goan villages, about Asnora, and 
probably elsewhere. Married women in the evoning, when the 
house-work is completed, dip their hands in turmeric water 
and pass them lightly over their cheeks: the mistress of the 
house also performs the same office for any married friend who 
may happen to drop in at this time, and on some pretence 
detaihs her until the lamps are lighted The reason they give 
for doing this is that the goddess Lakshmi may visit 
the house at this time. This goddess is regarded as the wife ol 
Surya, and the practice is probably a survival of sun-worship. 
Tn Hindu ceremonial turmeric is almost always necessary. 
Amongst the most important occasions on which it is used we may 
mention the following as prevailing in most parts of India 
A few days before the marriage ceremonies commence, five 
married women, or five virgins, anoint the bride with turmeric 
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and oil upon the forehead, head, breast, back, and feet, and the 
bride puts on a robe dyed with turmeric, which she wears 
Until the day of the marriage. Turmeric and oil is sent from 
the house of the bride to the bridegroom, who is anointed in 
a similai manner, and sends back a similar present to the bride. 

The marriage contract is stained or spotted with turmeric. 
During the ceremonies the sisters of the bridegroom perform 
arta before him with a dish of turmeric water, and, dipping 
their fingers in it, touch his forehead. 

A portion of the wall is daubed with turmeric and dashes of 
kunku after the arrival of the bride in the bridegroom’s house, 
and before it are placed the kitl and all the clothes and, orna¬ 
ments constituting the marriage presents; the bridegroom, and 
after him the bride, prostrate themselves before this spot. 

The bridegroom ties a thread round the bride’s wrist, to 
which is attached a piece of turmeric and a betelnut. 

Towards the end of the ceremonies the bridal party play 
with turmeric water dashing it over one another. 

A woman who performs sati and married women when they 
die are taken to the funeral pile clothed in a robe dyed with 
turmeric. 

At all times when puja, or worship of the gods, is made, 
turmeric is necessary. 

When a new saw (robe) has been purchased, two threads are 
drawn out, ond oi which is offered to Stirya, and the other to 
the goddess Tulasi, and turmeric is applied to the corner of the 
cloth. 

Turmeric powder ctad kunku (a pigment made with turmeric 
and lime) is presented to women who have.husbands living, 
and to temple dancing girls, in the month of Chaitra* or upon 
tho occasion of the Nauratra. 

The Akshata rice used in various ceremonies is coloured with 
turmeric and lime. 

In the Ramayan turmeric is mentioned as one of the eight 
-ingredients of the Arghya , a respectful oblation made to gods 
111—52 
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and venerable men. The following are the lines as given in 
the Hindi version of that ppem :— 

Dahi, dtirba, rochan, phal, mu la, 

Nkv taUi dal, maiigal-mula. 

Curdled milk, Durva grass, 

Yellow gall stones of the cow, Fruit, 

Roots, Lotus and Tulsi leaves, 

Turmeric. 

Medicinally turmeric is described in the Nighantas as hot, 
bitter, pungent, astringent and drying; it corroborates the 
humors, prevents skin diseases, is a useful application to swell¬ 
ings, boils, &c., and is given in jaundice. As a domestic remedy 
it is in daily uso ; rubbed down with oil it is applied to any 
roughness of the skin, with lime to bruises, sprains, and all 
kinds of wounds; a decoction forms a cooling eyewash, boiled 
with milk and sugar it is the popular remedy for a cold, the 
fumes are inhaled by those suffering from severe coryza, cloth 
dyed with turmeric is.used as an eye-shade, and ghi mixed with 
powdered turmerie is given to relieve cough. As a spice the 
powder is an ingfr&fient in curries and sweetmeats, and is used 
by every native of India. The leaves are also used as a 
condiment, especially with fish, which is wrapped in them and 
fried. 

It is doubtful whether turmerie was known to the Greeks, 
Dioscorides mentions 'an Indian root as a kind of Kvntipos resem¬ 
bling ginger, but having, when chewed, a yellow colour and 
latter taste. The Mahometans use turmeric medicinally in the 
«Nwne manner as the Hindus; they also prescribe it in affections 
of the Diver and jaundice on account of its yellow colour. There 
are many Arabic names ; the best knojm are Uriik-es-sufr “ gold 
root/’ and Uruk-es-sabSghln u dyers’ root.” The modem 
Persian name is Zard-chubah <r *stick saffron.” The editor of 
the Phtirmacopceia of India speaks favourably of the ubo of a 
decoction bf turmeric in purulent conjunctivitis; he'says it is 
very effectual in relieving the pain. In coryza ha states that 
the fumes of burning turmeric directed into the^nostrils cause a 
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copious mucous dJsdharge, and relieve the congestion. (Op. tit. 

p. 931.) 

Cultivation. —Turmeric requires a loamy soil and abundance 
of manure and water; the ground must be well worked and 
raised into ridges, 9 or 10 inches high and 18 to 20 broad, with 
intervening trenches 9 to 10 inches broad. The sets, which 
consist of small portions of the root, are planted on the tops 
of the ridges* at ab*ut 1& inches to, 2 feet apart. One acre 
requires, about 900 such sets, and yields about 2,000 lbs. of the 
fresh root (ifarft.). Other authorities state the yield at from 
1,000 to 2,000 lbs. ‘ Palzell and Gibson give very much 
higher figures for the best garden soil in Guzerat, viz., 5,000 to 
20,000 lbs. per acre. They state that the return to the culti¬ 
vator is equal, to that obtained from sugar-cane, viz., Ks. 300 
per acre. The time for planting is usually about the end <rf 
May, but it depends greatly upon the setting in of the rainy 
season: . The crop may be raised in the following March or 
Aprilllf left in the ground new shoots appear upon setting in 
of the following rains and the crop is lifted about 20 to 21 
'months after planting. In some parts of India it is not con¬ 
sidered good practice to lift the plants the first year. When 
lifted, the roots have to be scalded in boiling water or by steam- 
fl$g them in their own juice, and to be dried in the sun or in an 
Oven. Turmeric being much cultivated along with other crops 
it is impossible to obtain any reliable acreage returns. 

Description.*— The rhizome of the turmeric plant, likg: 
that of most Curcumas, consists. of a central ovoid portion and 
several lateral elongated portions, all of a deep orange colour 
from these proceed a number of radicles, at the ends of some of 
which colourless oval tubc^are produced. The central and 
lateral rhizomes form fcite round and long turmeric of commerce. 
The former vary a godd deal in size and shape ; they may be 
pyriform, ovoid, or almost round, and are, generally cut up into 
twolor.more pieces; the latter aro cylindrical,tapering*towrrds 
the eitremities, and often more or less bent; both artfmarked 
by transverse furrows, and bear remains of the rootlets aiui 
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leaf-buds. Turmeric is of a deep brownish-yellow colour, ©f 
firm resinous consistence, and has a peculiar aromatic odour. 

Microscopic structure .—Sections of the fresh rhizome show 
the exterior to be composed of several layers of compressed 
brown cells. The parenchyme consists of delicate polygonal 
cells of a yellow colour, the majority contain starch grains 
which are mostly elongated, but some are pyriform or ovoid ; 
a smaller number of cells contain globular masses of yellow 
resinous matter, and a rich orange-yellow essential oil; those 
cells which contain much resin have little or no oil, when the 
resin is in small quantity there is much oil. The vascular sys¬ 
tem consists of scalariform and spiral vessels, which arc most 
abundant near the boundary line which separates the cortical 
from the central portion of the rhizome. This boundary line 
is composed of small empty cells, having thicker walls than 
those of the rest of the parenchyme. 

Chemical composition .—Turmeric contains about 1 per cent, 
of an essential oil. Curcumin , the yellow-colouring matter 
of turmeric,- has bewr oxamined by several chemists, whose 
experiments have led to the conclusion that its formula is 
either C 1& H to O s or C 14 H ia 0 4 that it melts at 172°, forms 
red-brown* salts with alkalies, is converted by boric or 
sulphuric acid into rosoct/aniHC, by reduction with zinc-dust 
into an oily body, by oxidation into oxalic or terephthalic acid, 
and by fusion with potash into protocatechuic acid. The 
experiments of Jackson and Menke have, however, led to 
results differing in many respect from those above detailed, 
which were probably obtained from impure preparations. 

The Curcumin used in their experiments was prepared by 
treating ground tumjeric root (Bengal or Madras) with light 
petroleum to remove turmeric oil, and then with ether, which 
dissolves.the curcumin together with ft large quantity of resin; 
and it was finally purified by crystallization from alcohol. The 
quantity of curcumin thus obtained was only 0*3 per cent, of 
the root; theitoUl quantity contained in the root is, however, 
muoli larger, as a considerable amount remains mixed with tha* 
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resinous'impurities, and some also in the oil. Curcumixi thus 
prepared crystallizes from alcohol in stout needles, appearing on 
microscopic examination to be made up of well-formed prisms 
with /square ends, or in spindle-shaped crystals often arranged 
in radiate groups. It has an orange to yellow colour, according 
to the size of the crystals, with a beautiful blue reflex; its solution 
in ether exhibits a strong green fluorescence. It is inodorous 
when pure ; melts at 178°, apparently with decomposition; It 
is nearly insoluble in water, somewhat soluble in cold, more 
readily in hot ethyl and methyl alcohols, more soluble in glacial 
acetic acid, less in ether, very slightly in benzene and carbon 
bisulphide, and all but insoluble in light petroleum. Strong 
sulphuric acid dissolves it with a fine reddish purple colour, 
gradually changing to black from’charring; curcumin dissolves 
readily in alkalies and alkaline carbonates. Its ammoniacal 
solution gives off ammonia when boiled, and deposits unaltered 
curcumin. Baryta water converts it into a blackish-red powder, 
but lime water gives a red solution like that obtained with 
calcium carbonate. Curcumin is not affected by acid sodium 
sulphite. Pure curcumin gives, as the mean of several analyses, 
68*30 per cent, carbon and 5*63 hydrogen, leading to the 
formula C l4 H 14 0\ which requires 68*29 carbon, 5*69 hydrogen, 
and 26*02 oxygen, and this formula has been confirmed by the 
analysis of several derivatives.- For an account of the deriva¬ 
tives of curcumin, confer. Phar. Jonrn ., Dec. 30th, 1882. 

Turmeric oil or Turmerol, to which turmeric (and therefore 
curry powder) owes its aromatic taste and smell, has been ex¬ 
tracted from Bengal turmeric by C. L. Jackson and A. E, Menke 
with light petroleum, and after being freed from the higher¬ 
boiling portion of that solvent by heating to 150° in a flask, 
it formed a thickish oily yellow liquid having a pleasan|t aro¬ 
matic odour. It was purified by fractional distillation under 
diminished pressure, and was thereby separated into three 
portions, the first boiling below 193°, the second at 193° to 
198°, and the third consisting of a viscous semi-solid residue. 
The middle portion consisted of nearly pure turmerol; the, first 
of that substance contaminated with hydrocarbons from the 
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petroleum. The middle fraction, after further purification by 
distillation in a vacuum, gave, as a mean result of several 
analyses, 83*62 per cent, carbon and 1(>42 hydrogen, agreeing 
nearly with the formula C 19 H 9S O, which requires 83 81 C. 
and 10*29 H. Turmerol is a pale yellow oil having a pleasant 
aromatic smell, and a density of 0*9016 at 17°. It is optically 
dextrogyrate, [a] =33*52. Under ordinary pressure it boils at 
285° to 290°, but decomposes at the some time, yielding a sub¬ 
stance of lowor boiling point. (Amor. Chem . Journ., IV., pp. 368- 
374.) Schimmel and Co t.(Bcricht, Oct . 1890) state that during a 
scientific investigation of Curcuma oil they proved it to contain 
Vhellandrme . 

Commerce .—The bulk of the turmeric cultivated Th Ifidifr is 
consumed in the East as a dye and condiment, and th^ Con¬ 
sumption must be very large as every one uses it. Full parti¬ 
culars cannot be learned, but a trans-frontior trade exists, and 
the various Indian ports exchanged in 1886-87, 281,117 cwts., 
valued at Us. 24,38,260. During 5 years from 1884 to 1888 
Tuticorin exported 6,802 cwts. of turmeric at the average 
valuation of Rs. 7-8, per cwt. In the foreign trade turmeric is 
treated as a dye, und the statistics include the wild or Cochin 
kiud. In 1885-86 the exports were 156,287 cwts., valued at 
Its. 14,00,000; iu 1886-87, HO,994, cwts. were exported, value*! 
at Rs. 10,32,026. The trade fluctuates greatly: in 1881-82 
only 70,783 cwts. were exported; in 1876-77,123,824 cwts. 

KiEMPFERIA GALANGA, Linn. 

Fig. — Rose. Scit., t. 92; Wight Ic., t. 899; Rheede , Sort. 
Mai. xi. 9 t. 41 • 

Hab .— In the plains throughout British India. The tubers. 

Vernacular .—Ohandra-mdK (Jlind.), Chandd-fnuia, H ri m ul a 
(Beng.), Kachala-kalangu {Mat*, Tim.), Chandra-mfila, Utnen 
{Mar.), Eapdi-kachri \Quz.) 

History, Uses, &C. —The plant is called Chandrannrita 
Or Chandra-mulika in Sanskrit, hut it is not'mentioned in the 
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*W a-nirglianta. It' is much cultivated in gardens by the 
Hindus, whosp women use the aromatic leaves and roots as a 
perfume when washing their hair; on this account the 
vernacular names Utnen and Kapur-kachri have been given to 
it in Westom India, as its odour exactly resembles that of the 
root of Hedychium spicatim, which is sold in the bazars as a 
KapUr-kachri, and is an ingredient in the Utnen or perfumed 
powdor for the hair, which has been described in Vol. ii., p. 234. 
Rhcede states that the tubers reduced to powder and mixed 
with honey arc given in coughs and pectoral affections, boiled 
in oil they are applied externally to remove obstructions in the 
nasal passages. In the Diet . Econ. Prod, of India (IV, 561); it 
is stated on the authority of Mason that the roots are often seen 
attached to the necklaces of Karen women, for the sake of their 
perfume, and that they also place them in their clothes for th& 
same reason. They are also said to bo used as a masticatjfry 
along with betel leaves and areca nut. 

Description. —The roots consist of branched tubers, 
resembling ginger in form,’ which give off fleshy fibres bearing 
white pendulous tubers; they have a peculiarly agreeable 
camphoraceous odour, exactly like that of the Kapur-kachri of 
the bazars. The leaves aro radical, potiolcd, ovate-cordate, 
between acute and obtuse; margins membranaceous and waved: 
upper surface smooth, deep green; under surface palo and 
somewhat woolly. Tho leaves aro much crowded, but when they 
can find room they spread flat on tho surface of the earth, the 
petioles are hid beneath the soil and form cylindric sheaths 
enclosing the fascicles of flowers, which are of a pollucid white, 
or white marked with purple spots, and have tho same fragrant 
odour as the leaves and roots. All parts of the plant have a 
bitterish and camphoraceous taste. 

The roots are not met with in commerce, but, judging from 
some which we have sliced and dried, would appear to be 
capable of supplying an article equal to the Kapur-kachri of the 
shops. (See Hedychium spimtum). Tho plant is cultivated 
with the greatest ease, and yields a large crop of roots. 
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Chemical composition.— The fatty matters dissolved' out df 
this tuber by ether consisted of a fragrant liquid oil, and a 
solid White crystalline substance separated by petroleum ether. 
The alcoholic extract, amounting to 2*76 per cent., contained 
some white transparent prisms of an alkaline nitrate, and a 
few nodules of a circular-shaped crystals of a yellowish colour. 
This extract contained a small quantity or alkaloid, and some 
sweet hedy reducing Fehling's solution. A large quantity of 
starch is present, and 4'14 per cent, of gum. The tubers dried 
at 100°C lost 4'11 per cent, of moisture, and yielded 13'73 
per cent, of mineral matter. 

KiEMPFERIA ROTUNDA, Linn . 

Fig.— Rose. Scit.y t . 97 ; Bot. Mag., t. 920 and 6054; Wight 
lct. 2029; Rheede , Hort. Mai . xi., t . 9. 

Hab. —Throughout India,, often cultivated. 

F<?n^ci//^r.*--Bhume-champa (Hind.), Bhin-champa (Bong.), 
Bhin-champo (Guz.), Bhin-chapha {Mar.), Konda-kalava (Teh), 
Malan-kua (Mai.) 

History, Uses, &C.—This plant, called in Sanskrit 
Bhumi-champaka, t( ground champaka, ,, from the sweetness of 
its flowers resembling that of the champaka ( Michelia ), though 
not mentioned in the Raja-nirghanta, is one of the commonest 
domestic remedies of the Hindus. Its small globular pendu¬ 
lous tubers, at one time supposed to be the “ round zedoary ” of 
the druggists, are used throughout India as a local application 
to tumours, wounds, and swellings of all kinds. Rheede states 
that in Malabar the whole plant, when reduced to powder, and 
used in the form of an ointment, is considered to be of wonder¬ 
ful efficacy in healing fresh wounds, and that, taken internally f 
it is thought to remove any coagulated blood or purulent matter 
that may be within the body; he adds that the root is a useful 
application to anasarcous swellings. In Western India the 
tubers are used as a popular local application in mumps 4 (Gal- 

# Tuberous roots were used by the ancients for the same purpose. Cf. 
Scrib. Larg. Comp. 44. 
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$<*»(?), but as they are generally combined with more active 
remedies, such as Croton seeds, Aconite, and Nux Vomica, it is, 
probable that they do not contribute much to the cure. The 
root consists of several central, almost globular rhizomes, from" 
which proceed numerous, thick, fleshy rootlets, all of ^hich 
terminate in small, oblong, or round tubers; th$ substance of 
the rhizomes and tubers is of a pale stVaw colour, arid ha»a 
bitter, pungent, camphoraceous. taste, much like that of true 
zedoary; the whole plant is aromatic. 

HEDYCHIUM SPICATUM, Ham. 

Fig:. — Bot. Magt. 2300. 

Hah. — China Himalaya. The tubers. 

Vernacular. —K£prir-kaehri, Kachur-kacha, Kachri (Hind:), 
Kaptir-kachari (Mar., Guz.), Shimai-kichilik-kizhangu (Taut). 

History, Uses, &C. —Sati, the Sanskrit name for Cur¬ 
cuma Zedonria, is sometimes erroneously applied to this plant, 
which is not mentioned iu the Raja Niryhanta . In the Hima¬ 
layas it is known as Sheduri , and the leaves are mado into mats 
which arc used as sleeping mats by the hill people. The aromatic 
root-stocks are used as a perfume along with Henna ( Latvsonia 
alba) in preparing the cloth known iu the North-West Provin¬ 
ces as Malagiri ( Watt). Tlxe sliced and dried root is an article 
of considerable importance in Indian trade, as it is a principal 
ingredient in the throe kinds of Abir, or scented powder, used by 
the Hindus in worship, and as a perfume. White Abir is made 
from the following ingredients:—The root of Andropoyon munca - 
(us, the tubers of Hedy chi am spicatum, sandalwood and arrowroot 
(Indian), or flour of Sorghum. The kind of Abfr called Ghisi 
in Hindi, and Vculi in GuzerathI, contains in addition to the 
above ingredients the seeds of Prttnus Mahalib, Artemisia Siever- 
siana , the wood of Ccdvas Deodar a, the tuber of Curcuma^Zcdo- 
aria, cloves aud cardamoms. Black Abir, or Bufcka of the Dec- 
can, contains in addition to all the above ingredients, Aloes- 
wood, costus, the root of Nardostachys Jatamanst, and liquid 
Storax. The scented powder of the Jains called Va>o(ikh0j)cu or 
III.—63 
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Va&akshepa, does not contain it, but consists of sandalwood, 
saffron, musk, and Borneo camphor. Two kinds of K£ptir- 
kachrf are found in the Bombay market, viz., Chinese and 
Indian ; the latter was supposed by Hoyle to be the Sittarittee 
or teaser Galangal of Ainslie (Mat. Ind . I., p. 140), but 
Moidfn Sheriff states that the Sittarittee of the Taihils is the 
true lesser Galangal, which statement appears to be correct. 
Powell informs us that the rhizome is pounded with tobacco 
and smoked in the Punjab. 

Description. —Indian K&pdr-kacliri occurs in slices, 
mostly circular, but sometimes the section is made in a sloping 
direction ; the slices are £ an inch or less in diameter, and 
vary much in thickness ; they are white and starchy, and when 
freshly pared exhibit a faint lino dividing the cortical from the 
central portion ; the edges of each slice are covered by a rough 
reddish-brown bark marked with numerous scars and circular 
rings; here arid there rootlets remain attached ; the odour is 
like that of orris root, but more powerful and strongly cam- 
phqraceous ; the taste pungent, bitter, and aromatic. The 
Chinese drug is a little larger than the Indian, whiter, and less 
pungent; the bark is smoother and of a lighter colour. 

Microscopic structure . - The rhizome consists of a delicate 
parenchyma, most of the cells of which are loaded with large 
ovoid starch grains, a few contain a yellowish resin, and essen¬ 
tial oil;. the epidermis is composed of several rows of compress- 
ed, nearly empty, reddish-brown cells. From the unaltered 
condition df the starch it appears that the rhizomes are not 
exposed to heat. 

Chemical composition .—The dried tubers have been examined 
by J. C! Thresh ( Pharm . Journ . [3] XV, 361). The proximate 
analysis gave the following results:— 

Soluble in petroleum ether— 

Ethylmethylparacoumarate. 3 0 I g.g 

Fixed oil and odorous body...—.... 2*9 j 

Soluble in alcohol— 


Indif. substance ppt. by tannin... 
Acid resin, &c. ..... 
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Soluble in water— 

Glueoside or saccharine matter... 1*0 

Mucilage.,. 2*8 

Albuminoids, organic acid, &c. 1$ 

Starch. 52*5 

Moisture.... 13HEF 

Ash. 4*6 

Cellulose, &c.....,,. ] 5*2 


100-0 

The odorous principle was entirely taken up by petroleum 
ether, upon allowing the petroleum ether to evaporate slowly, an 
abundant crop of large, colourless, tabular crystals was obtained, 
together with a pale yellowish-brown oily fluid. These crystals, 
after washing with cold petroleum, were submitted to a series 
pf recfystallizations in order to remove traces of the odorous 
matter. They were finally obtained quite odourless, and found 
to possess thb following properties :—Soluble in petroleum 
ether, ether, alcohol, chloroform and benzol. Insoluble in 
diluted solutions of potash, soda or ammonia. Sulphuric acid 
dissolved it in the cold without production of colour, bilt if 
heated the solution became purple red. The alcoholic solution 
was neutral in reaction, not coloured by ferric chloride or 
precipitated by basic lead acetate. It did not reduce silver 
salts. 

The melting point (uncorrected) was found to Jbe 120—121° 
F. (49° C.), and after melting it would remain fluid at ordinary 
temperatures for days if left undisturbed. 

By burning with copper oxide in a current, 6f oxygen tho 
following results were obtaiued 

2931 gram yielded *7490 gram C0 1 -- aad., .*j804 gram H 4 O. 
•2703 gram gave *6912 gram 00* and -1690 gram H^G; 

These results agree with tho empirical formula C li H l4 0 s 

The uncrystallizable portion of the petroleum ether residue 
was found to consist of the odorous principle, a fixed oil and a 
very considerable proportion of athyltnethylparacoumarate, the 
latter doubtless prevented from crystallizing by the presence 
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of the former. Upon saponification of the mixture wi£h $?eo- 
holic potash, two crystalline acids were obtained, the mefhyl- 
paracoumaric and another, apparently a fatty acid. This latter 
was totally. insoluble in boiling water, but eryatallifcable. from 
alcohol. The quantity obtained did not enable the author to 
identify it with certainty. A minute quantity of the oily fluid 
abovementioned dropped upon the clothes, rendered them 
highly odorous for a considerable length of time, or, if exposed 
caused a large room to be pervaded with an odour resembling 
that of hyacinths. 

Commerce. —The Chinese drug which forms by far the greater 
proportion of the commercial article is shipped to Indian ports 
via Singapore, and is valued at Rs. per inaund of 37£lbs. 
Sir E. Buck ( Dyes and Tana qf the N .- W. Provinces) gives the 
export from Kuniaon in 1875-7(? as 95£ cwts., and also states 
that in the same year an equal quantity was exported from 
Garhwal, and 40£ cwts. from the Bijnor district. In Davies' 
Trade Report 25 maunds (about 2,000 lbs.) are given as* £he 
annual export via Peshawar to Afghanistan (Did. Econ. 
Prod . Ind . IV., p. 208). The Indian kind is valued in Bombay 
at about Rs. £ per maund of lbs. It. is not so handsome 
in appearance as the Chinese, but is more odorous. 

ZINGIBER OFFICINALE, Rose. 

Fig. — Bentl. and Trim., t. 270 ; Hose. Monand. PI., 83; 
Woodville , t> 250; Stepfi. and Oh., t. 96. 

Hab —Cultivated throughout the East. The rhizome. 

Vernacular.— (Fresh) adrak, adi, (dry) Sonth (Hind.); (fresh) 
Alen,. (dry) Sonth (Mar.) ; (fresh) Ada, (dry) Sont (Beng. ); 
(fresh) Inji, (dry) Shukku (Tam.) ; (fresh) Alhun, (dry) Sonti 
( i'el .); (fresh) Ilasisuntbi, (dry) Yana-suntbi (Can,); (fresh) 
Adu, (dry)Sunth (Guz.) ; (fresh) Juchi, (dry) chnkka (Mai.). 

History, Uses, &C. — Ginger has been cultivated in 
India from prehistoric times ; it is a native of the East, but is 
not now known in a wild state. Iu Sanskrit it boars many 
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nsms j, such as Mahaushadha “ great remedy,” Visva “perva- 
der,” Visva-bheshaja 41 panacea,” Sringavera “antlered,” Katu- 
bad**. *‘tbq good aprid,” &c. When dried it is* known as 
Bunthi and Nagara in distinction from Ardraka afresh 
ginger. 0 In the Nighantas it is described as acrid and 
digestive, useful for the removal of cold humors, costiveness, 
nausea, asthnia, cough, colic, palpitation of the heart, tym* 
panitis, swellings, piles, &c. Ginger is one of the three acrids 
(trikata) of'the Hindu physicians, the other two being black 
pepper and long pepper; combined with other spiced and 
sugar, as in the preparations known as Samasarkara churna and 
Sauhhagya simt/ri, it is given in dyspepsia and loss of appetite. 
In rheumatism preparations of ginger and other spices with 
butter aro given internally, and it is an ingredient in oils used 
for external application. The juice of the fresh tubers, with or 
without the juice of garlic, mixed with honey, is a favourite 
domestic remedy for cough and asthma, with lime juice it is 
used in bilious dyspepsia, and a paste of dry ginger and warm 
water is applied to the forehead to relieve headache.. In. Western 
India, ginger juice, with a little honey and a piuch of burnt 
peacock's feathers, is the popular remedy for vomiting. In 
old Persian wo find the names Sitingabir or Shangairir and 
A (Irak applied to ginger, and it was probably through the 
Persians that the Greeks first became acquainted with it, as 
their fiyy/ffc/u is evidently derived from the Sanskrit Sringavera 
through the Persian form of the word. ^Fhe Arabic name 
Zanjabil is of similar origin, the chief difference being the 
substitution of the letter j for a, which is not in the Arabian 
alphabet. 

Ginger is described by Dioscorides as hot, digestive, gently 
laxative, stomachic and having all the properties of pepper; it 
was an ingredient in collyria and antidotes to poison. Pliny 
notices it In his chapter on peppers, but very briefly, and it does 
not appear to have been regarded as an article of Hiuih. 
importance in his time. 

.In the second century of ; our era, ginger is mentioned as liable 
to duty (vectigal) at Alexandria Along with other Indian spiefes. 
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(Vincent dm* and Nav . of the Ancients, III, 695). Galen repent 
mends it in paralysis and all complaints arising from cold lid- 
mors; Paulus in neuralgia and gout. Ibn Sina and ether Arabian 
cud Persian physicians closely follow the Greeks, but enlarge, 
upon its aphrodisiacal properties. In modern medicine the 
value of ginger as a carminative in atonic dyspepsia and flatulent 
colic, and as a masticatory in relaxed conditions of the throat 
is generally admitted. 

The manufacture of ginger beer and ginger ale forms a large 
portion of the mineral Water trade in England,; indeed, some 
makers have acquired a special reputation for their production. 
Besides the large number of fermented and aernted.ginger beers 
consumed at home, a good deal of ginger ale is~slii]5ped in glass 
bottles from Belfast, especially to the United States. About 
16,000 paokagcs or casks are so exported annually, for it has 
become a fashiQnable beverage in America~among all classes. 

According to the American official returns the imports in. the 
two years ending. June were as follows (the duty being 20 
per ee nt):— 

1888. 1869. 

Dozen bottles. Dozen \ottles. 

Ginger ale and beef.231,721 261,828 

Ginger cordial.. 262 

'Preserved ginger(35 per . 

cent, duty) value..<,.. $14,289 • $2,670 

Hundred weights. Hundredweights. 

Haw ginger(duty free) 34,194 27,718 

The value of the ginger ale and beer imported there was in 
1887, $153,376; in 1888, 3*126,987, and in 1889, $1)2,001, 

The manufacture .of ginger ale seems to have been com¬ 
menced there also; for last year 3,512 dozen quarts were sent 
away from New York and New Orleans, besides what was 
locally cbnsumed. 

The number of uses to which ginger is applied besides as a 
spice, confection and medicine are many ; for instance, we have 
gingerade, ginger ale, ginger beer, ginger brandy, ginger bread; 
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ginger champagne, ginger cordial, ginger essence, ginger 
lozenges and ginger wine. 

On the Continent of Europe, ginger is less used and appre¬ 
ciated than in England. 

Soluble essences of ginger are required for ulaking good 
ginger beer, and Belfast and American ginger ales. There arc 
aerated and fermented ginger beers; the best unbleached 
Jamaica ginger, well bruised, being used for the latter. Ginger 
is also used for a hind of cordial and champagne. 

Lastly, young ginger is candied and preserved to a con¬ 
siderable extent in the East, and comes into commerce under 
the section of “succades.” The quantity imported into England 
from India and China ranges from 300,000 to 600,000 pounds, 
of the value of £11,000 to £25,000. The mode of preserving it 
is to steep the rhizomes in vats of water for several days, 
changing the water once. When taken out it is spread on 
tables and well pricked or pierced with bodkins. The rhizomes 
are then boiled in a coppctf caldron, then steeped for two days 
and nights in a vat with a mixture of water and rice flour. 
After thia the} are washed 'with a solution of lime, then boiled 
with unequal w r cight of sugar and a little white of egg is Added 
to clarify. 

After the ginger has been boiled a second time it is put in 
glazed jars of pottery, holding 1 pound, 3 pounds or 6 pounds, 
and covered with syrup. The syrup is (^hanged two or three 
times, and then they are shipped in eases holding six jars. 

« The quality called “ Mandarin ” is put up in barrels. (P. L. 
Simmond8> Amer. Jn . Pham . 1891.) 

Description.—Many qualities of ginger are met with in 
Eastern commerce, which vary greatly in appearance ; tho fresh 
tubers also vary in size, flavour and' colour in different soils. 
One variety fqtind in gardens in the Concan has a darker colour 
than ordinary ghagfer and somewhat of a zedoary flavour; it is 
known as KafotAfo* “ black ginger.” Dried ginger is known 
in two forma# naiaely, the rhizome with its epidermis, in which 
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case it is called coated ; or deprived of epidermis, and then 
termed scraped or uncoafed. Tlie pieces, which are called by 
the spice dealers races or hands, rarely exceed 4 inches in length 
and have a somewhat palmate form, being made up of a series 
of short, laterally compressed, lobe-like shoots or knob's. 
TJncoated Cochin ginger, which is the best kind produced in 
India, has a pale buff hue, and a striated, somewhat fibrous, 
'surface. It breaks easily, exhibiting a short and farinaceous 
fracture with numerous bristle-like fibres and closely resembles 
Jamaica ginger in appearance and flavour. “ Black ” Cochin 
ginger is that dried in the wet weather by means of hot ashes. 
Bengal and Bombay gingers have a brownish or reddish 
external surface, and the fractured surface is harder and darker, 
the flavour is less delicate than that of the Cochin sort. Coated 
gingers are now seldom met with, but Indian commercial 
samples usually contain a proportion of shrivelled and im¬ 
perfectly scraped roots. 

Chemical composition .—Ginger has been very completely 
examined by J. C. Thresh. ( Phann . Journ. (3) xii., 721). 
He found Cochin ginger to contain volatile oil r350 ; fat, wax 
(?) and resin (in the petroleum ether solution), 1*205; neutral 
resin *950; a . and b. resins, *865; Ginger ol, ’600; substance 
pfreciplteitcd by acids, 5*350; mucilage, 1*450; indifferent 
substance precipitated by tannin, organic acids, &c., 6*800; 
extractive soluble in alcohol not in ether or water, *280; alkaloid 
a trace; motarabin, 8*120 ; starch, 15*790 ; pararabin, 14*400; 
oxalic acid (asCaC‘O v ), *427; cellulose, 3*750; albuminoids; 
5*570; vasculose, &c., 14*763; moisture, 13*530; ash, 4*800. 
The essential oil is pale-yellow, lsevogyre and not acrid. 
CjKngerol, the active principle, is a straw-coloured, viscid, 
odourless fluid of extremely pungent taste. 

According to S. J. Riegel, East India ginger yields 8 per 
ceni. of oleo-resin, whereas Jamaica ginger only yields 5 per 
cent. It may be best extracted by alcohol, ether or chloroform, 
henzin will dissolve it, but it does not exhaust the drug as 
satisfactorily as the other, solvents. 
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Commerce.—* -Ginger is extensively cultivated in British Tni^ 
from the Himalayas to Cape Comorin. 

In the Himalayas it is successfully reared at elevations of 4,000 
or 5,000 feet, requiring, however, a moist agiL The 
ginger, exported from Calicut, is the produce of the district of 
Shernaad, situated to the south of Calicut. In the Dacca 
district the natives cleanse the roots in boiling lime water* 
which probably injures much of the fragrant pungency,whereas 
in Jamaica they use simply plain water. 

In order to dry ginger into what is called “ aonth ” in India 
—that is, to enable it to keep—the fresh roots are put into a 
basket, which is suspended by a rope, and then two men, one 
on each side, pull it to and fro between them by a cord 
attached, and thus shake the roots in the basket; this process 
is carried on for two hours every day for three days. After 
this the roots are dried in the sun for eight days, and again 
shaken in the basket; the object of the shaking being to take 
off the outer scales and skin of the roots. Two days further 
drying completes the process, and the ginger sells at about a 
rupee* or two, for 6 or 8 pounds. The value of the East Indian 
ginger exported went on increasing from about £63,000(44,457 
hundredweights) in 1881 to over £199,000 (133,280 hundred¬ 
weights) in 1887; but in the last three years it has retrograded, 
having fallen to £70,398 (61,774 hundredweights) in* the 
financial year ending March, 1890. 

Last year, of 63,500 cwts. imported into England, Jpdia 
sent 53,500 cwts., Jamaica, 5,900 cwts., and West Africa, 2,600 
cwts. (P. L. Bimtnonds.) 

ZINGIBER CASSUMUNAR, Boxbl 

Fig.— Roxb. in As. Research, il, t. 7; Bet. Mag., f, 1426, 
Rom. Monand. PI. 

Hab ,—India. The rhizomes. 

1U.-M 
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Vernacular. —Bun-ada (Bang r.), Nisu, Muluburi-hulud (Mar.), 
Karpushpu (Tel.), Ban-udrak, Ban-odi (Hind.). 

History, Uses, &C. —This plant, in Sanskrit Vafirn- 
dfttka or “wild ginger,” though not mentioned in tlie R4ju 
Nirghanta, appears to be well known in most parts of India 

a domestic remedy among the peasantry, who rub down 
the abers with water for administration in diarrhoea and 
c«lie. Though Roxburgh has named this plant Cassnmunar, 
it appears to be Very doubtful whether its roots have ever 
been exported to Europe or have aver been an article of commerce 
in India. KaUu^mannal is a Malabar name for tho yellow 
zedoery, and it uppears to be this plant which has furnished tho 
Cossumunar root of the druggists (of. Poreira, Mat. Med., 
ii. # Pt. 1, p. 236). In odour und-taste both roots aro very 
similar. The Marathi name Nisa is Sanskrit and signifies 
/•turmeric,” and seems to indicate that tho tubers of this 
plant arc used as & substitute for that article by the 
peasantry. 

Description. — The fresh rhizomes are 1 to 2 inches in 
diamotor, jointed, compressed, with numerous white fleshy 
radicles, to some of which white tubers are attached. Each 
joint of tho rhizome is furnished with a leaf bud. Tho 
epidermis is scaly, light-brown, the interior of a rich golden 
yellow, the odour is powerful and not very pleasant, like a 
mixture of ginger, camphor, and turmeric; the taste hot and 
oamphor&ceous. 

Microscopic structure The epidermis is fonnod of many 
layers of compressed and obliterated cells. The parenchyma 
consists of large polyhedral cells; those in the cortical portion 
of the rhizome |urc nearly free from starch, but those in tho 
eeutral porti n are filled with large ovoid starch granules. In 
11 parts of the rhizome large cells full of a golden-yellow 
essential oil abound. The vascular system resembles that 
of turmeric. 
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Chemical composition. — The drag yielded to analysts : — 
Ether extract (essential oil, fat, and soft resins)... 0*96 

Alcoholic extract (sugar, resins).7*29 

Water extract (gum,aoid8^ &o.)..... 13*43 

Starch..15 08 

Crude fibre. 12*61 

Ash. 6*80 

Moisture..... 7*66 

Albuminoids, modifications of arabin, &c.30*18 


10000 

The root had a pungent odour, similar to a mixture of cam¬ 
phor and nutmeg, the soft resin had a bitter nud burning tasto. 
The colouring matter had many of the reactions of curcumin, 
bnt was more readily bleached than true curcumin, and the 
colour of the powder was very fugitive. The water extract 
gave a crystalline precipitate with lead acetate, which was 
found to be due to the presence of malic acid. The root 
contained more mucilage and sugar than that of Curcuma aro- 
mtitica. We were unable to separate any of the “ soapy extrac¬ 
tive” mentioned in the analysis of Cossumunar root by Luca. 

CostUS speciosus, 8m., Lam. III. i., t. 3; Ehccde, Hort. 
Mai. xi., t. 8. 

Vernacular. —Kofi (Hind, and Bcng.), Pehva tfar (Mar.), 
Kemuka (Sdnt.). Roxburgh notices a preserve made of the 
fresh roots which is considered wholesome and nutritious. 
0. speciosus is the Tjana-ktta of Rheede and the Ilerba spiralis 
hirsuta of Rumphius. Ain$lie, quoting Brown’s History of 
Jamaica, says that the root is there used as a substitute for 
ginger, but is very inferior to it. (Mat. Tad. ii., 167.) In the 
Calcutta Exhibition Catalogue, the root is described as depura- 
ti ve and aphrodisiao; similar properties are attributed to it in 
the Conoan, where it is very abundant in moist situations. The 
rhizome resembles the great Galangal in growth and structure,, 
but has no aromatic properties, the taste being mucilaginous 
and feebly astringent; it could only he used os a substitute tot 
ginger by being preserved with a quantity of that root suffi. 
dent to flavour it. 
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ELtitARIA-CARDAMOMUM, Maton. 

Fig . —Rhfiedc, Rorl. Mat. sti., tt. 4 and 5 ; Bcntl and Trim., 
t. 267 ; Woodville, t. 231; Rorb. Cor 9 PL in., t. 226. Malabar 
Cardamom (Eng.), Cardamome du Malabar (jFK). 

Hab. —West and South India. The fruit. 

Yernaeular. —Chhoti-ilayachi or ilachi (Hind.), Elaich, 
Gujrati-olaicli (Bong.), Elchi ( Chiz.), Veldoda (Mar.), Ella-koi 
(Tam.), Yalakki (Can.), Elcttari (Mai.), Elakaya, Vittula (Tel.). 

Historyt Uses, &C.— The small cardamom, in Sanskrit 
EIa, is mentioned by Sum nit a In the Nighantas it bears 
varxouB synonyms, such os Truti, Kapota-varni “ grey,” 
Korangi, and Pravidi ** coming from the Dravidian country.” 
The large or Nopal cardamom (Amominn subulatum) is called 
Sthulaila u large Kin,” and is described separately. Both kinds 
arc; considered to lx* digestive, pungent, light and hot, and are 
rcconhnended in phlegmatic affections, such as cough, asthma, 
piles, and diseases of the bladder and kidneys. These two 
oardnmoms arc described by Tim Sinn under the name of 
(kakulah); he also describes separately under the name of 
Ijj Jii (hilbawa) anothor .kind of curdaniom us more easily 
digest^*! than the kakulah. This latter cardamom is the true 
Cardamomnm majm or Nutmeg cardamom of Africa to which 
Pereira has given the name of Amomum korarima. We think 
that there can be no doubt that the Greeks wore acquainted 
with the cardamoms of India which they appear to have first 
obtained from the Porsians through Syria and Armenia. 
Dioscoridcs says“ Choose that which is tough, well filled, 
closed; if not injthis state, it is too old autf has lost its aroma. 
The taste is pungent and somewhat bitter.” With respect to 
the name Katidiuis, the Greeks appear to have applied it to 
this spice in much the same way as tho Persians applied the 
name kakulah, which originally lncant the fruit of some other 
plant which was used for ilavouring bread. In the liurhan it 
is stated that the name kakulah is also given by some to a fruit 
like tapandan (a kind of cress), which is the same as Ilachi. 
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Besides the two Indian cardamoms, there is a large kind at 
cardamom- which comes from Ceylon, now found in commerce. 
Dr. Trimen, in his Systematic Catalogue of the. Flowering Plante 
and Ferns of Ceylon, speaks of the plant which produce's it as 
Elettaria cardatnomum, Maton, var. nuyor —the Ensul of the 
Singhalese. 

As a masticatory and for flavouring food, the Malabar or 
small cardamom is prefomd by the natives, but the other 
kinds, which urc cheaper and of less delicate flavour, are largely 
used by the sweetmeat makers. 

Cultivation. —There ore two ways of .propagating the plant, 
viz., by sets or by seed. The chief requirements for successful 
cultivation are a rich loamy soil, mid a site sheltered from 
strong winds and too much direct sunlight. Clearings in 
forest land, with a few trees left here and there, in order to 
give the requisite shade and shelter, aro found to offer the best 
conditions for the production of good crops. In the planting 
of sets, young ones of one to two years old should bo chosen. 
Holes one foot deep and 18 inches wide ure dug, and into these, 
after they have been prepared us beds, raised ix few inches 
above the surrounding ground, the sets arc inserted just below 
the surface of the soil. 

The spaces between each plant may be from 6 to 12 feet 
according to the quality of the soil. The ground should be 
well cleared of weeds, stones and rubbish, but when the plants 
have grown to a certain size, no furl her weeding will be necessary, 
as nothing will grow under their shade. Seeds should be sown 
in prepared nurseries, care being taken not to sow too deep. 
The seedlings, when G to 8 inches in height, should bo 
transplanted and treated in the same manner as sets. (Did. 
fieri,,. I>mI. hut. iii., p. W>). For the particulars of 
cardamom cultivation in the Wynaari, Travaneorc, Myqprc, 
Madura, Coorg, and Cunara, the same work may bo 
consulted. To prepare cardamoms for the market, they aro 
washed, bleached, and starched. For washing, 2 lbs. of pounded 
soupnuts and ± lb. of Acacia concirwa pods are mixed with about 
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5 gallons of water, and a separate solution of common country 
soap is made. Three quarts of the soapnut mixture ate added 
to 8 quarts of water, and in this 10 lbs. of cardamoms are well 
agitated by hand and then transferred to a basket to drain for a 
few minutes. They are then washed u second time in 7 quarts of 
water, one of the soapnut mixture, and one of the soap solution, 
drained and thrown upon a mat. Then they are continually 
spriukled with fresh water by relays of women until sunrise 
next morning, when they are spread out on mats to dry for four 
or five hours. Tho stalks are then cut off with scissors, at 
which work some women are so expert as to. be able to nip 
90 cardamoms in one minute. This done, the cardamoms are 
sorted for export. The starching process, which has only lately 
been introduced, consists in" sprinkling the cardamoms with a 
thin paste made of 'rice and wheat flour, country soap, and 
blitter milk, and rubbing them between the palms of the hands. 

The washing mixtures are used tor two lots of cardamoms 
and are then thrown away. The women who wash are paid 3. 
annas per diem; the night watchers 4 annas, and tho nippers 
2 \ annas per 13 lbs 

Description. —The cardamom of commerce is a dry, 
three-sided, oblong, or roundish capsule of a yellowish-brown or 
dirty white colour The pericarp is tough, and divides into 

ice valves, from the middle of the inner surface of each a 
partition projects towards tho axis, so as to divide the capsule 
into three cells, each of which is filled with closely packed 
angular seeds, each surrounded by a thin transparent membrane 
(n^ij). The seeds arc of a rich brown colour, about two lines 
long, transversely rugose, with a depressed hilum, and deeply 
channelled raphe. The capsule is .almost tasteless. The seeds 
have a pungent, camphoraceous, agreeable flavour, and leave a 
sensation of cold upon the tongue when chewed. 

Microscopic structure .—The testa of the seed is formed of 
three layers: 1*/, a layer of thick-walled striated cells; 2nd, a 
layer of large thin-walled calls; 3 rd, an internal layer of dark- 
brown radiating cells, with very thick walls. The albumen is 
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colourless and consists of polyhedral cells containing slarph, 
and generally rbomboidai masses of albuminous matter, which 
can be easily seen when thin slices of the albumen in almond 
oil are examined by polarized light. 

Chemical composition .—The parenchyme of the albumen and 
embryo is loaded with fatty oil and essential oil the former 
existing in the seed to the extent of about 10 per cent. The 
essential oil, which amounts on au average to 4*6 per cent., 
has the odour and flavour of the seeds; it consists chiefly of a 
liquid having the formula C 10 H 8W 0*. According to fliickiger, 
the raw oil is dextrogyre, and deposits after a time a camphor, 
which he considers to be identical with common camphor,'as 
it agrees with that substance in optical properties and crystal* 
line form. The wptei which comes over when cardamoms are 
distilled, contains acetic acid. The ash of cardamoms, which, 
according to Warnecke, amounts to 6*12 per rent, in common 
with that oi several other plants of the same order, is remark¬ 
ably rich in manganese. 

Commerce. The trade in Indian cardamoms seems to have 
been declining for some years past. In 1880-81 the emporte 
to foreign, countries were valued at lls. 8.20,257, but the 
returns for that year were the highest on record. For 
subsequent years they were as follows:—188*3-84, Us. 5,68,884 * 
1885-86, Its. 5,60,012; and 1887-88, Rs. 2,04,858 In 
1883-84, the United Kingdom received of the above, cardamom* 
to the value oi Us. 4,05,649, but last year only Its. 52,658. 

After the United Kingdom the other receiving countries are 
generally in the following order of importance:— Arabia, 
Germany, Persia* On the* other hand, the imports of foreign 
cardamoms seem to be on the iucreesd In 1880-81 they 
were valued at Rs. 4,134, and taking the same years as have 
been given for the exports, the imports were in 1883-84, 
Its. 18,351; 1885-86, Rs. 92,205; and 1887-8$, Rs. 2,60,450. 

During thpj t year the bulk of the imports (riz . 9 Rs. 2,51,211 
worth) came from Coylon, and of t)ie total of these foreign 
imports, Bombay received Ks. 2,16,455 worth. Of the internal 
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trade in cardamoms, full statistics are not available, bnt exclud¬ 
ing tbe transfrontier trade, by land, it was last year valued 
at Be. 25,11,053. 

In Travancore the cardamom cultivation and trade are a 
monopoly of tbe State. The drug is grown on the -Gardamom 
Hills, and is brought down, under guard, to Alleppy to be ex¬ 
ported. The following table gives a Statement of tire sale of 
Travancore cardamoms during the last sixteen years:— 


Statement of the Sale of Travancore Cardamomt, 1875 to 1891, 


Tear M. E. 

Cardamoms 
in candies of 
000 £. lbs. 

Avenge price per 
candy in Rupees. 

Total amount realized. 



Bs. 

Bs. 

1051 

275 

838 

2,30,268 

1052 

47 

1,600 

74,692 

1053 

133 

1,719 

2 , 28,626 

1054 

140 

2,353 

3,28,176 

1055 

248 

1,966 

4,87,596 

1056 

188 

1,833 

3,44,320 

1057 . 

158 

1,427 

2,25,855 

1058 

62 

1,825 

1,13,397 

1059 

303 

1,018 

3,08,601 


484 

769 

8 , 72,278 

1061 

148 

682 

1,01,101 

1062 

88 

863’ 

75,892 

1063' 

256 

492 

1,26,058 

1064 

1*76 

776 

1,36,018 

1065 

84 

590 

49,787 

1066 

326 

1 

534 

1,74.847 


This table includes all cardamoms sold. Some will be 
exported by sea and some sent by backwater to Cochin, so 
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what is sent to Cochin will also -appear as exports from that 
Port. 

The following notes have been kindly furnished by Mr. T. 
F. Bourdillon, Conservator of Forests, Travancore, late Superin¬ 
tendent of the Cardamom Hills:— 

The cardamom plant is indigenous in the evergreen forest of 
Travancore, between the elevations of 400 and 4,000 feet, but 
thrives best at the higher of these altitudes. 

The spice is divided into 3 classes : (1) Magara clam , or those 
cardamoms which ripen in the month of Magaram (January); 
(2) Kanni elam , those which ripen in the month of Kanni 
(September); and (3) Neela elam, or long cardamoms. 

The first two classes grow on the same variety of the plant, 
the whole plant being smaller than that of the long variety, and 
the difference in the time of ripening is due to differences of 
altitude and climate. 

The scapes on which the capsules arc borne, in the case of the 
first two classes, always trail on the ground, whereas the 
scapes of the long cardamoms stand erect, and are often 2£ ft. 
high. 

1Magara elam are considered the best. The plants that pro¬ 
duce them are grown at an elevation of 3,000 ft. and upwards 
on the eastern edge of the Travancore Territory, where the 
rainfall is comparatively light, reaching probably not more 
than fiO inches. In this comparatively dry district the capsules 
take longer to mature, and though the plant flowers in March 
and April, at the same time that it flowers elsewhere, the 
capsules do not ripen till January, and are considerably larger 
and contain more seed than the other kinds 

.Kanni elani come second. The capsules are very round 
and sweet, but are smaller than those of the Magara elam . 
The plants which produce them grow at elevations between 
1,000 and 2,500 ft., in a moister (100—200 inches) and more 
forcing climate than the others, *&d the. fruit ripens more 
quickly. 
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Necla elarn com© last.' The plants arc larger, and the scapes 
stand upright as already said. The capsules are long and less 
aromatic than those of the other two kinds. This variety is 
found on the hills of South Travancore, where the rainfall is 
heavy (150—200 inches) and where the sea breezes blow The 
elevation is between 1,000 and 3,000 ft. 

Although cardamoms are wild in the forests, they have been 
cultivated in gardens from time immemorial, and from old records 
it is seen that the oldest gardens which were in existence 
when Lieut. Ward made his survey of the country in 1817 arc 
still the most productive. These gardens arc found on the 
eastern edge of the Travancore hill-plateaux, where the 
Magam clam are produced, and this variety yields about J of 
the total produce of the country. Some gardens arc met 
with in the Kanni clam district, but these arc more modern, 
and the yield is about | of the total crop each year. “ Long 
cardamoms” are not grown in gardens; they are all collected 
wild from the forests. 

When a person intends to open a garden, and has obtained 
permission to do so (for cardamoms are still a monopoly in 
Travancore), he selects some heavy forest, where there are 
already a few plants of cardamoms growing, carefully avoiding 
those places where reeds grow, as indicating poor soil. The 
common saying is that where the Anjili ( Artocarpus hirsuta) 
and white cedar [Dyaoxylon malabaricum) grow, there carda¬ 
moms will thrive. 

The smaller trees and undergrowth are then cut down, only 
the larger trees being left to form a close canopy overhead. 
The garden is then kept dear of weeds by a cutting over and 
weeding twice a year, and cardamom seeds are sprinkled about, 
or the rhizomes are planted out when the plants have not come 
up properly. In about 8 years the garden begins to bear, and 
may continuo to do so for upwards of a century if the light is 
not allowed to enter too much. Should any of the larger trees 
fall down and let the light ih, the cardamom plants turn yellow 
and give a heavy crop, but then die out until shade has been 
again allowed to gifow up. 
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Each year when the cardamoms ripen, they are collected and 
dried on rocks, and when thoroughly dried they are delivered 
to the Oardamom Superintendent, who weighs them in and 
despatches the crop under escort to the Court, where it is sold, 
and the grower gets two-fifths of the price realised at the 
a nnual auction, the Government retaining the other three-fifths. 

The crop yielded per acre is not large, and, indeed, a heavy 
crop is a disadvantage, as it would imply that the garden was 
about to die out. Equal crops of good full capsules are to be 
desired, and as the trees above drop their leaves and manure 
the plants below, no further manuring is necessary, though it 
is generally admitted that manuring would largely increase the 
crops were it feasible to carry out suoh operations. 

It has been estimated that there are about 26,000 acres under 
cardamoms in Travancore, and 13,000 thulams (of 20 lbs. each) 
is a large crop. Even supposing that the area was much over¬ 
estimated, it is probable that the annual crop does not exceed 
10 lbs. to the acre, though we have heard it placed at double 
that amount. 

It will be seen by the figures quoted above that the crops of 
cardamoms in Travancore vary very considerably, the fact 
being that the setting of the blossom in March, April and May 
is very much dependent on the weather, frequent showers dur¬ 
ing those months being most favourable to a good crop, while 
a heavy monsoon is said to destroy the young fruit. Bore too, 
as in the case df most fruit crops, a good year is followed by 
one or two bad ones and vice versa. 

Formerly, when Travancore used to supply the world with 
this spice, the price realized was very good, but since Ceylon 
and Curg cardamoms have come into the market, the price has 
fallen, to, about | of its former level, so that the annual 
amount realized by the Government hardly pays for the 
establishment required to watch and guard the crop from being 
stolen. The owners of gardens* who are chiefly villagers from 
the adjoining district of Madura in British India, scarcely 
secure any return for their work, and it is now in contemplation 
to abolish the monopoly altogether. 
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A o'msiderable proportion of the cardamoms in Indian 
commerce consists of the seeds, without the husks. These seeds 
are obtained from overripe fruits which have burst in the field 
or during manipulation, and are of two kinds, Indian and 
Chinese. The latter are said to be the seeds of Amomum 
xanthioides. (Hanbury, Science Papers , pp. 100, 178, 250, 
291.) 

Amomum subulatum, Boxb. t is much larger than the 
true cardamom, of a dark-brown colour and coarsely striated, 
three- valved, each valve being furnished with throe ragged, 
membraneous wings, which extend from the uppor part of tho 
fruit and gradually disappear towards the apex. The seeds are 
arranged as in the true cardamom, but are more numerous*, and 
are held together in each cell by a dark viscid saccharine pulp. 
Their taste is aromatic and camphoraceous. They are much 
used in the preparation of sweetmeats on account of their 
cheapness. Value, Us. 12 per maund of 37£ lbs. 

The Nutmeg Cardamom, or true Cardamomum 
majus,* made its appearance in tho Bombay market in 
1885. Up to that time the only largo cardamoms we have met 
with have been the Bengal or Ceylon kinds. Under the name 
of Hil-bawa it is correctly described by tho Arabian physicians, 
who no doubt were acquainted with the genuine article. 
Persian and Indian writers are evidently not acquainted with 
it, although they copy tho description given by tho Arabs. 

The Pharmacographia has the following account of this rare 
Cardamom: —“ The true Canlamomnm majus is a conical fruit 
in size and shape, not unlike a small fig reversed, containing 
roundish angular seeds, of an agreeable aromatic flavour, much 
resembling that of the ^Malabar cardamom, and quite- devoid 
of the burning taste of grains of Paradise. Each fruit is 
perforated, having been strung on a cord to dry; such strings 
of cardamoms arc sometimes u^ctl by tho Arabs us rosaries. 
The fruit in question is culled in the tiullu language Korarima , 

* Valerius Curilus, Hht. Plant. iv., 28; Mathiohis i., 27- 
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but. is also known as Onragi spice, and by its Arabic names of 
He'd and llab-el-habaslri. According to Beke, it is conveyed to 
the market of Bdso (10° N. lat.), in Southern Abyssinia, from 
Tuinhe, a region lying in about 9° N. lat. and 350 E. long.; 
thcncc it is carried to Massowah, on the Bed Sea, and shipped 
for India (?) and Arabia. Yon Heuglin speaks of it as brought 
from the Galla country. It is not improbable that it is the 
same fruit which Speke saw growing in 1802 at Uganda, in 
lat. 0°, and which he says is strung like * necklace by the 
Wagonda people. 

ALPINIA OFFICINARUM, J lance. 

Fig. — Bent/, and Trim., t. 271. The lesser Golongol [Eng.), 
Petit Galanga, Galanga de la Chine [Fr.). 

Hab. —China. The rhizome. 

Vmiantfar. —Kulinj'an, Pdn-ki-jer [Hind.), Shitta-rattai 
[Turn.), Kulinjan [Mar.), Kulanjan (Otis.), Kunjara-kathi 
(Sind.), Sannaelumparash-trakum (Tel.), Kulanjan (Can.). 

History, Uses, &C. —The Chinese call the Golangals 
Kaon-ka ug-1,rang and Liang-keang. From the first of these 
names the Arabs have derived their name Khulanjan or 
Kkowlunjim, which is applied to the greater and lesser galangal, 
and is the source of the European name for these drugs. The 
Sim™ name occurs in the Nighanta’s, which makes it evident 
that the Hindus first became acquainted with Chinese galangal 
through the Arabs, The earliest notice of the drug occurs in 
Persian literature (cf. Barkan), where it is stated that Khusrti- 
darfi, “Chosros remedy,'’ was introduced in the time of 
Noshirwan (6th century). It probably reached Persia by the 
Central Asian trade route, as we find that it is still used by the 
Tartars to flavour their tea. Paulus ^gineta (7th century) 
culls it yaXciyyar, and latter Greek writers and 

KoXourfta, Ibu Khurdddbah (9th century), in enumerating the 
productions of a country called Sila, names galangal, and 
Edrisf, three hundred years later, mentions it as brought from 
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India and China to Adon. Ibu Sina and other early Arabian 
physicians also notioe it shortly as a stomachic and stimulant. 
Curious stories as to its source were current in those days; Haji 
Zein states that in Yunan a kind of hawk is said by travellers 
to build its nest of the roots of the Khtilanj&n upon the sea-shore, 
and that the only way of obtaining the drug is to rob these 
nests; this the merchants do, and, after washing the roots, out 
them up into short pieces. 

Although this drug has been so long known, its botanical 
sourco was only discovered in 1870, when a description of the 
plant was communicated to the Linnean Society of London by 
Dr. II. E. Hance, made from specimens collected by M. E. C. 
Tain ter near Hoihow, in the north of Hainan. (Journal of the 
Linn. Soc ., 1873, XIII., 6.) 

Galangal is described by Serapion on the authority of Ishdk 
bin Araran as hot and dry in the third degree, useful to 
phlegmatic persons, and in humidity of the stomach; it 
promotes digestion by its heat and the solution which it 
occasions in the stomach, and thus relieves colic; gives 
fragrance to the breath, and warms the kidneys: it sets the 
semen in commotion, and when a piece of it is held in the 
mouth it occasions erections of the membrum virile . Other 
Arabian writers give a similar account of it. Indian Mahome¬ 
tan writers, with reference to the name Pdn-ki-jar, say that the 
drug may be the root of very old plants of Piper Bette, but 
they are evidently in doubt about its being produced by that 
plant. ( Makhzan, article “RhhlanjAn”) Mir Muhammad 
Husain describes Galangal as tonic, stomachic, carminative, 
stimulant, and aphrodisiac. He tells us that if given to young 
children it makes them talk early, and that a paste of the 
powdered drug made with oil or water will remove freckles. 
It is a stomachic tonic, used by native practitioners to reduce 
the quantity of urine in diabetes. It is used to correct foul- 
breath when chetwed, and the juice swallowed stops irritation 
in the throat. (Emerson.) Galangal is one of the ingredients 
of Warburg’s tincture. It is not used in English medicine, 
but there is a considerable demand for it in Russia, where it is 
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used for a variety of purposes, as for flavouring the liqueur 
called Nmtoika, it is also employed by brewers, and to impart 
a pungent flavour to vinegar, a use noticed by Pomet so long 
ago as 1694. As a popular medicine and spice, it is much sold 
in Livonia, Esthonia, and in Central Russia. It is also in 
requisition as a cattle medicine, and all over Europe there is 
a small consumption of it in regular medicine (. Hanlnry ). 
Irvino (Med. Topog. of Ajmrcr, p. 171) says that the natives 
add Kulijan to bazar spirit to make it more intoxicating. 

Description. —The dried rhizomes are about as thick as 
the little finger or often less. They have evidently been cut into 
short lengths (2 to 3 inches) while fresh; many of the pieces 
are branched, and all are marked by numerous circular ridges 
of a light colour. The external surface of the rhizome is of a 
deep reddish-brown, the interior pale red, hard and tough; 
t he odour is aromatic and the taste hot and spicy. 

Microscopic structure .— The bulk of the rhizome consists* of 
a uniform parenchyma traversed by fibro-vascular bundles, 
some of the parcnchymc cells are full of resin and essential oil, 
but most of them contain large starch grains of an elongated or 
club-shaped form. 

Chemical composition .— Galangal contains ftbin \ to £ per 
cent, of an essential oil, which is the odorous principle; according 
to Vogel, its formula is C l0 H ,6 0. Brandes extracted from 
Galangal with ether a neutral, inodorous, tasteless, crystalline 
body, Kjempferide . E. J&lins (1883) has isolated the following 
compounds from the root: Kdmpherid 9 C I6 H I2 O e IFO, 
crystallizing in yellowish needles (m. p. 221°), which are 
slightly soluble in water, ether and benzine, freely soluble in 
alcohol, soluble in alkalies to an intensely yellow solution,, and 
in concentrated sulphuric acid to a yellow solution with a strong 
blue fluorescence. Oalangin , C 15 II* °0 5 I[*0, crystallizing from 
its solution in aqueous alcohol in ycllowish-w f hite needles 
(m. p. 214°). The reactions of this body are very similar to 
those of kampherid; its solution in concentrated sulphuric acid, 
however, is hon-fluorcsccnt. 
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Alpinin, C l7 H la O c , crystallizes in yellowish needles (ra. 
p. 173°). Its reactions are similar to those oi golangin. 
(Archil ;. der Pharm CCXX., 161; Year-Book of Pharmacy, 
1882, p. 199.) The resin, which is probably the acrid principle, 
has not been examined. 

Dr. Thresh (1884) has isolated from Galangal root an active 
pungent principle, which he has named Oalangol , and which 
resembles the pungent principles of Ginger, Capsicum, and 
grains of Paradise in certain respects. He records the follow¬ 
ing proximate analysis of 100 parts of the rhizome:—Volatile 
oil 0*6, resin 0 2, fat and Oalangol 1*6, kampferid, &c., 1*4, 
other saline matters soluble in ether but not precipitated by Pb. 
A* 1*2, tannin 0*6, phlobophane 1*2, other substances soluble in 
alcohol 3*2, glucose, mucilage, &c., 3*5, oxalic acid 0*3, galangal 
red 2*8, starch 23*7, albuminoids 2*6, moisture 13*8, ash 3*8, 
cellulose, &c., 39*5. The active principle could not be isolated 
in a state of purity. 

Commerce. —The imports of Galangal into India average 
3,300 cwts. yearly. In 1883-84 they amounted to 
3,870 cwts., valued at Rs. 35,982, of which Calcutta took 
686 cwts:, Bombay 1,750 cwts., and Madras 1,434 cwts. Of the 
total imports 1,230 6wts. came from Hongkong, 2,540 cwts. 
from the Straits Settlements, and 100 cwts. from other countries. 
During the same year 1,670 cwts. were re-exported to Arabia 
and Persia. 

Galangal is valued in Bombay at about Rs. 3£ per maund of 
374 lbs* 

ALPINIA GALANGA, Willd. 

Fig. — Rumph. Amb. r., t. 63. The greater Galangal,' 
Java Galangal {En#.), Galanga grand, Galanga de Java (Fr.). 

Hab.—Java, Sumatra, Southern India. Cultivated in 
Bengal. The rhizome. 

Vernacular .—Bara-Kulinjim ( Hind Gvz .), Motha-kokmjan, 
Kosht-kolanjan, Malabari-kolanjan (Afar.), Pera : rattai {Tam.),< 
Pedda-dumparash-lrukan {Tel.), Pera-ratta (Ufa/.). 
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History, Uses, &C. —The great Galangal is known in 
China by the same names as the lesser Galangal, and does not 
appear to havo been distinguished from the latter drug by the 
Greeks, Arabs or Persians. Hanbury (Science Papers, p. 373) 
remarks that Garcia D’Orta was the first writer to point out 
(1563) that there are two kinds of Galangal—the one, as he 
says, of smaller size and more potent virtues, brought from 
China, the other, a thicker and less aromatic rhizome, produced 
in Java. Loureiro describes the plant which produces it under 
the name of Atnomum Galanga, and gives Cflo Le&m KiAm as its 
name in Cochin-China. Roxburgh (i., 60) fully describes the 
plant grown in Calcutta from roots sent to him by Dr. Charles 
Campbell from Bencoolen, and quotes a note by Mr. Colebrooke 
to the effect that the roots are the Kulanjana of the Raja 
Nirghanta, and the Sughanda-vacha and Malabari-vacha of the. 
Bhavaprakasha. From the latter name it appears that the 
Hindus regard the plant as a native of Malabar or of Western 
India; the correctness of this opinion has been confirmed by 
Dalzell and Gibson, who found it growing truly wild upon the 
Wagh Dongar or “ tiger hill ” in the Southern Concan. ( Bomb . 
FI., p. 274.) The root of the Indian plant does not, however, 
appear to have been collected for commercial purposes until a 
comparatively recent date, which has given rise to the supposi¬ 
tion that the plant is not a native of India. At the present 
time it is cultivated both in Malabar and Bengal. 

The fruits of A. galanga furnish the Galanga Cardamom. In 
the fresh state they are of the size of a small cherry, obovate, 
smooth, and of a deep orange-red colour. Hanbury (Science 
Papers, p. 252) describes the dried fruit ( Kaon-leang-kexng-tsze, 
Chinese) os about half an inch in length, of an oblong form, 
somewhat constricted in the middle, or occasionally pear- 
shaped; some obscurely 3-sided, Each fruit prominently 
crowned with the remains of the calyx; in a few the lower 
extremity still attached to a slender pedicel. Most of the 
capsules much shrivelled on the outside, a few plump and 
smooth. Pericarp from pale to deep reddish-brown, glabrous, 
thin. Seeds united in a 3-lobcd mass, completely invested in 
in.—sa 
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a whitish integument, each cell or lobe containing usually two, 
•placed ono above the other; these are ash-coloured, fluttish, 
and somewhat 3-angled, finely striated, and have a pungent 
taste like that of the root. (For figure, see Science Papers, 
p. 107.) 

The root is readily distinguished from that ol A. officinarunt 
by its larger size, feebler odour and taste, orange-brown exterior 
and yellowish-white interior. The statistics of Indian commerce 
do not enablo us to distinguish this drug, from China galangal. 

It is valued in Bombay at about Rs. 50 per candy of 7 cwts. 
Galangal cardamoms are not found in-Indian commerce. 

In the Kew Bulletin for January 1891,(p.5) an interesting 
account is given of the identification of the plant yielding the 
rhizome employed to make the well-known Chinese preserved 
ginger. As long ago as 1878, Dr. E. Percival Wright, of 
Trinity College,’ Dublin, called the attention of Mr. Thisclton 
Dyer to the fact that the preserved ginger has very much 
larger rhizomes than Zingiber officinale, and that it was quite 
improbable that it was the produce of that plant. The 
difficulty in identifying the plant arose from the fact that, 
like many others cultivated for the root or tuber, it rarely 
(lowers. The first flowering plant was sent to Kew from 
Jamaica by Mr. Harris, the Superintendent of the Hope Garden 
there. During the past year the plant has flowered both 
at Dominica in the West Indies and in the Bo tanic Garden 
at Hongkong. Mr. C. Ford, the Director of the Botauio 
Garden at Hongkong, has identified the plant as Alpinia 
galanga, the source of the greater or Java galangal root of 
commerce. Mr. Watson, of Kew, appears to have been 
the first to suggest that the Chinese ginger plant is probably a 
species otAlpinw, and possibly identical with the Siam ginger 
plant, which was described by Sir J. D. Hooker in the Uolanieat- 
Magazine (tab. (5916) in 1887 as a new species, under the name 
of Alpiniu ziugiberina. Mr. J. G. Baker, in working up the 
Soitumirieuc for the 'Flora of British India,’ arrived at the 
conclusion thut it is not distinct from the A/pinia galanga 
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Willd. The Siam and Chinese gingers arc therefore identical, 
and both are the produce of Alpinia galanga , Willd. Pharm. 
Joum.y Jan 31st, 1891. 

MUSA PARADISIACA, Linn. 

Fig. — Roxb. Cor. PI m., t. 275; Rheedc , Ilort. Mai. i. 
It, 12—14. Plantain ( Eng .), Bananier (Fr.). 

Hab. — Cultivated throughout India. The fruit, leaves and 
stems. 

Vernacular. —Kela (Hind., Onz .), Kala (Beng.), Kel (Mar.), 
Vazhai-pazham (Tam.), Anati-pandu, Amti-pandu (Tel), Bdli 
(Can.). 

History, Uses, &C.—The cultivated plantains are called 
Kaduli in Sanskrit, and the wild plantains, which, we-believe, 
to be their progenitors, Aranya-kadali and Itambha. There 
are many synonyms, such as Bhdnuphala or Ansumatphala 
14 having luminous fruit," Chdruphak ** having delicious fruit,” 
Rajeshta “liked by kings/' Vana-lakshmi “beauty of the 
woods," &c. We. think thero can be Jittle doubt that the 
plantain has been under cultivation in India from prehistoric 
tijnes. The Greeks under Alexander must have become 
acquainted with it; Theophrastus and Pliny describe a tree 
called Pala , with leaves like the wing of a bird, three cubits in 
length, which puts forth its fruit from the bark, a fruit 
remarkable for the sweetness of its juice, a single one (bunch?) 
containing sufficient to satisfy four persons; this tree is sup 
jXmed to have been the plantain. The word pala ’signifies 
leaves," but* we are not aware of its ever having been applied 
to the plan tain . The Arabs call it Mam and Talk , and under 
the latter name it is mentioned in the Koran—j 
jib j I U (and the com- 

pa&ions of the right hand, happy companions of the right hand 
gttttng Lotus trees free from thorns, and plantains with their 
lapping clusters of fruit). 

Under the name of Mauz, Mosne describes the fruit as useful 
in soreness of the throaf and chest with dry cough, and in 
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irritability of the bladder; ho considers it to be aphrodisiac, 
diuretic and aperient, and recommends it to be cooked with 
sugar or honey. Eaten in excess it gives rise to indigestion. 
Abu Hanifoh in the 9th century described very accurately the 
manner of growth of the plantains and quotes a saying of 
Ash’ab, to his son, as related by As, “ Wherefore dost thou not 
become like me?” to which he answered, “ Such as I is like the 
Mauzah , which does not attain to a good state until its parent 
dies.”' [Madd-el’kamus.) The early Italian travellers called the 
plant Fico d'AdamOj and thought they saw in the transverse 
section of the fruit a cross or even a crucifix; Mandeville 
calls it the Apple of Paradise. The varieties of the plantain 
are very numerous ; Rumphius describes sixteen (Herb. Amb. r 
viii., 2). Some of these, like the large yellow Many el, are only 
used after they have been cooked; others, as the Icl/ihi , are small 
and delicate in flavour.. The abortive flowers at the end of the 
spike are removed and used as a vegetable by the Hindus, and 
the unripe fruit, called Mochaha in Sanskrit, is used medicinally 
on account of its astringent properties in diabetes ; it is made 
into a ghrita with the three myrobalans and aromatics. Young 
plantain leaves are universally used as a cool dressing for 
glisters and to retain the moisture of water dressings; they 
serve also as a green shade for the eyes. Emerson notices the 
Use of the sap to allay thirst in cholera. Mir Muhammad 
Husain in the Makhzan tells us that the centre of the stem, 
Kanjiyil, is eaten with fish as a vegetable in Bengal, that the 
kind called Malbhok is used as a poultice to burns, and that 
called Bolkad is boiled and used as an ointment to the syphilitic 
eruptions of children; he also notices the use of the ashes on 
account of their alkaline properties, and of the root as an 
anthelmintic. Corre and Lejanne state that the fruit 

stems sliced and macerated in water all night, yield a sudorific 
drink; and that the charcoal of the skin of tho fruit is re¬ 
commended by Chevalier as an application to the cracks in the 
sole of the foot from which Negroes suffer. Pereira (Mat 
Med., ii., p. 222) lias drawn attention to the nutritive properties 
of the meal prepared from the fruit. In India tho lower 
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portion of the stem of the wild plantain is a valuable resource 
in famine seasons on account of the large quantity of starch it 
contains. Starch prepared from the unripe fruit is used in 
the treatment of bowel complaints in Bengal. A specimen we 
examined consisted almost wholly of pure starch, with a trace of 
astringent extractive. In America a syrup of bananas is said 
to be singularly effective in relieving chronic bronchitis. The 
preparation is simple, requiring only that the fruit shall be cut 
in small pieces and with an equal weight of sugar bo placed in 
a close jar, which is set in cold water and slowly heated to the 
boiling point, when it is to be removed from the fire and allowed 
to cool. The dose mentioned is a teaspoonful every hour. 

Chemical composition .—Professor Johnston, in the Journal of 
the Agricultural Society of Scotland, says: u We find the plantain 
fruit to approach most nearly in composition and nutritive 
value to the potato, and the plantain meal to that of rice. 
Thus the fruit of the plantain gives 37 per cent., and the 
raw potato 25 per cent., of dry xpatter. In regard to its value 
as a food for man in our northern climates, there is no reason 
to believe that it is unfit to sustain life and health; and as to 
warmer or tropical climates, this conclusion is of more weight.” 
The only chemical writer who had previously made personal 
observations upon this point (M. Boussingault), says: “I have 
not sufficient data to determine the nutritive value of th& 
banana, but I have reason to believe that it is superior to that 
of the potato. I have given as rations to men employed at 
hard labour about pounds of half-ripe bananas and two 
ounces of salt meat. ” Of these green bananas he elsewhere 
states, that 38 per cent, consisted of husk, and that the internal 
eatable part lost 56 per cent, of water by drying in the sun. 
The composition of the ash of. the plantain also bears a close 
resemblance .to that of the potato. Both contain much alkaline 
matter, potash and soda salts; and in both there is nearly the 
same percentage of phosphoric acid and magnesia. The 
giowing parts of the plant contain much tannic and gallic acids. 
The sound ripe fruit contains as much as 22 per cent, of sugar, 
16 per cent, being cryslailizablc. In the native sugar-cane the 
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proportion of cane sugar, according to Payen, is 18 per cent. 
After the plantain has become quite ripe, there is a rapid dimi¬ 
nution in the proportion of crystallizable sugar and an increase 
in the proportion of inverted sugar ; an over-ripe fruit contained 
only 2*84 per cent, of crystallizable and 11*84 per cent, of 
nncrystallizable sugar, being a total of 14*68 per cent, or two- 
thirds of the original quantity. 

For the following analyses of E. Indian plantains we are 
indebted to Assistant Surgeon 0. L. Bose, Calcutta. Tlic 
samples represent the most commonly used varieties:— 


percentage of Pulp and Pericarp in Ripe Fruit. 


Variety. 

Pulp. 

Pericarp. 

_ 

Kantali. 

70-85 

2915 

Champa... 

74-37 

25G3 

Chattim.. 

86-02 

13*98 
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Konig gives the following as the composition of the fruit 
from Brazil and Venezuela—-the first analysis being by 
Corenwinder, and the other by Marcano and Miintz:— 



Brasil. 

Venezuela. 

Mean. 

Water . 

72*40 

73*8 

73*10 

Albuminoids . 

2*14 

1*60 

1*87 

Fat.. 

*96 

•30 

*63 

Nitrogen free extractive ... 

23*09 

23*00 

23*05 

Cellulose.. 

•38 

•20 

*29 

Ash. 

1*03 

1*10 

1*06 


The fruit consisted of about 40 per cent, pericarp and 
60 percent, pulp. The pericarp afforded 14*7 per cent, of solid 
residue, containing 1*6 per cent, of grape sugar. The 
anhydrous fruit from Brazil contained 1‘24 per cent, nitrogen 
and 88*66 per cent, carbohydrates; that from Venezuela, *97 per 
cent, nitrogen and 87*78 per cent, carbohydrates. Plantain meal 
from Venezuela had the following percentage composition :— 


Water. 14*90 

Albuminoids .. 2*90 

Pat . *50 

Nitrogen free extractive . 77*90 

Cellulose. 1*60 

Ash. 2*20 


The nitrogen free extractive, from the ripe fresh fruit and 
meal had the following composition:— 



Brazil. 

Venezuela. 

Meal. 

Cane sugar 


5*90 

1*52 

Grape sugar 

8*50 

6*40 

3*30 

Starch ... 


•40 

66*10 


The ash of the fruit from Brazil had the following percentage 
composition:—Potassium sulphate) 3*61; Potassium chloride, 
14*34; Magnesium phosphate, 8*77; Potassium oxide, 27*12; 
Potassium carbonate, 41*66; Calcium carbonate, 1*17; Oxide 
of iron, *36; Sand, 2*00 per cent. 
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The ash of the husk of th« ripe fruit was found to contain 47*98 
Carbonate of potash, 6*58 carbonate of sodium, 25*18 chloride 
of potassium, 5*60 alkaline phosphates (with a little sulphate), 
7*50 charcoal, 7*10 lime, silica, earthy phosphates, Ac. In the 
juice of the flower stem of the same plant, Comnille (J. I*harm. 
(3) 48, 20!)) found 25*27 per cent, potash, 9*52 socla, 15*85 lime, 
5*0 magnesia, 0*87 alumina, with a trace of ferric oxide, 6*80 
chlorine, 0*90 sulphuric anhydride, 0*87 phosphoric anhydride. 
0 $1 silica, and 34*17 carbonic anhydride (calculated from the 

bases). 

Commerce. —Dried plantains are an article of commerce in 
India, and are excellent when stewed with Sugar or fried in 
butter. Bombay exports annually from 800 to 400 owls 

CANNA INDICA, W 

Fig.-- Uhectic, Ilort. Mai . vi., 1 . 43. lndiuu Shot or Bead 
(Kmj.), Balisior (Fr.). 

Hab. —Uncertain. Common throughout India ifi gardens 
and cultivated ground. The fruit and root. 

Vent fiat hr .—Sabba-j ay a, Akalbar (IIiml .), Sari mi- j ay a 
(Pemj .) 9 Kandamani-chcddi (Tam.), Krishna-ta?riara (7V7.). 
K.Uu-bula (Mai.), Sugundaraju-gida (Can.), Dookcli, Kamakshi 
(Mar.). 

History, Uses, &C.—This plant, though common every¬ 
where, is not truly wild in India; how and from whence it has 
been introduced is not known; it occurs also in Burma and 
Ceylon, and the seeds arc used as prayer-beads by the Burmese. 
In the West Indies, especially in St. Kitts, a nearly allied species 
is cultivated’for its starch, which is known as “Tons ks mol'«'* 
or “ Feculo <le Tolomanc” and is remarkable for the great size 
of its starch grains. No starch is prepared in India from 
C. indiaiy but its fruit and root are used medicinally by the natives. 
The flowers arc sacred to Shiva and Durga, as is indicated by the 
Hiudi, Bengali, and Marathi names which are derived from the 
Sanskrit SarVa-jaya “all conquering” (Shiva), and Kamakshi* 
a name of the goddess Durga. In the Diet. Earn. Prod, ot India t 
IJJ. o7 
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the Sanskrit name Silarambha is wrongly attributed to this 
plant, it 18 properly the name of the wild plantain or Kashtlia 
Kadali. liheede, describing the medicinal uses oi C. indica , 
says:—“E fructibus parvum tostis succus elicitur, qui auribus 
iminissus dolorcs illarum mitigat. Ex iisdem et saccharo massa 
componitur, et umbilicali regioni applicatur contra diabetem, 
ex calidis iebribus ortam. Succus radicis Mercurii sublimati 
toxicum infringit.” Atkinson (Him. Dfct. 730) states that tho 
root is used as a diaphoretic and diuretic in fevers and dropsy. 
When cattle have eaten any poisonous plant, which is generally 
discovered by the swelling of the abdomen, the natives 
administer to them the root of this plant, which they break up 
in small pieces, boil in rice-water and pepper, and give them to 
drink. (Drury.) Baden-Powell ( Pttnj . Prod. 382) states that tho 
seeds are considered to be cordial and vulnerary. 

Description. —An herbaceous plant, 2-3 feet; leaves 
large, ovate-lanceolate, stem-clasping; flowers bright scarlet or 
yellow, inner wing of the corolla trifid, segments lanceolate, 
straight; anther single, attached to the edge of the corolla; 
capsule bristly, 3-cclled, many-seeded; seeds round, black, 
hard and shining, the size of a pea or buck-shot. 

Chemical composition .—The seeds reduced to powder were 
exhausted with alcohol, and the alcoholic extract mixed with 
water acidulated with sulphuric acid, and agitated with petro¬ 
leum ether, then with ether, and after the addition of an 
alkali, again with'ether. 

The petroleum ether extract contained yellowish fatty matter, 
from which white nodules separated on standing, the taste was 
camphoraceous and somewhat pepper-like. The acid ether 
extract had the odour of vanilla; it was partly soluble in water 
with acid reaction, the aqueous solution giving a bright green 
coloration with ferric salts, slightly precipitating gelatine, but 
giving no rouction with potassic cyanide. 

No alkaloidal principle was detected in the ether extract, the 
amount of which did not exceed a trace. 

The fresh roots were contused, and treated in the same 
manner as the seeds. /The taste of the alcoholic extract was 
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slightly pungent with a flavour of ginger. The petroleum 
other extract was yellow and consisted of resinous and tatty 
matters; it was partly soluble in absolute alcohol, the solution 
giving a dirty-green precipitate with ferric chloride. The acid 
ether extraot was partly soluble in water, and the solution gave 
a sage-green coloration with ferric chloride, precipitated 
tannin, but gave no reaction with potassie cyanide. The 
portion insoluble in water was nearly wholly soluble in 
ammonia, affording a deep yellowish-brown solution, from 
which acids precipitated yellowish flocks. The alkaline ether 
extract contained traoes of an alkaloid which failed to afford any 
special colour reactions. 

The seeds have been stated by Dalzell and Gibson (Bombay 
Flora) to afford a beautiful but evanescent dye; wc failed to 
detect the presence of any such dye principle in either the 
seeds or roots. The roots contain mucilaginous matter and 
starch; starch was also present in the seeds. 

IRIDEiE. 

IRIS GERMANICA, Linn. 

Fig. — Bot. Mag., L 670 ; Bot . Reg., t. 818. Orris root 
(Eng)., Racine d’lris (JR*.). 

Hab. —Central and Southern Europe, Northern India, 
and Persia. The rhizome. 

Bikh-i-banafshah, Kcore-ka-mul (Ind. Bazars). 

History, Uses, &C.—We have already stated (Vol. II., 
p. 296) that we consider* Orris root to be the Pushkara-mula of 
Sanskrit writers, though it is not now rocognised as such by 
the modern Hindus. It appears also to be the Kusht-el-bahri 
and Kusht-el-hali, “ sweet costus,” of the Arabs. The Greek 
name Iris is probably of Persian origin, and cognate with 
Aersa,and probably with Arastan, an old form of Ar&stun, "to 
adorn, to obey." Among Sanskrit synonyms for Puslikarar 
qaula, we find Padma-pushkara "blue lotus," JPusakarrtnghrija 
“born of the lotus root,” Pushkarahva “challenging the 
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fotus," Pusliakarasgara “sea lotus/' and Kasmira “Cashme* 
rian ” : at the present time /. nepatenm is called “blue lotus’* 
in Kumaon. The root is desoribed as having properties similar 
to costus, and appears to liavo been regarded by both Hindus 
and Arabs as a kind of costus. In the Durban the plant is said 
to be called Irsa, because its flowers arc blue, yellow and wliito 
like the rainbow ; it is also called in Persia Susan-i-asmangiini, 
“ sky-coloured lily/’ The Iris is mentioned bv Theophrastus 
(II. P. iv. f 7; ix. 7), Dioscorides (i., 1), and ail the Greek 
medical writers which wc have consulted. A celebrated 
unguent, the tpw.v pvpov, was prepared from the root for which 
Macedonia, Elis and Corinth were famous. Visiani (Ft. Balm at.) 
considers that the I. gvnuanica is tho Illyrian iris of the 
ancients, which is highly probable, seeing that throughout 
Dalmatia (the ancient Illyricum) that species is plentiful, and 
J.Jio rent inn and /. pallida do not occur. According to Hooker, 
/. germanica is cultivated in Cashmere, but we have not hoard 
of its being under cultivation in Persia. The Persian name of 
this drug, Bikh-i-banafshah, is applied also to the root of Viola 
odorafa in Southern India. 

Iris root is considered by Mahometan hakims to be dcobstru- 
ont, aperient, diuretic, especially useful in removing bilious 
obstructions. It is also used externally as an application to 
small sores and pimples. From tho large number of diseases 
in which this drug is rcoommendcd, it would appear to be 
regarded as a panacea, 

Description* —Eastern orris root differs from the Euro¬ 
pean drug, inasmuch as the bark of the rhizome lias not been 
removed ; it is also smaller and of a darker colour. 

Microscopic fitmefure .^The rhizomes of different species 
of lri* hardly differ in structure. They consist of a brown 
epidermis composed of compressed and nearly empty cells, 
covering a white cortical cellular tissue containing starch; this 
is separated by a layer of brownish compressed empty cells 
from the central woody yellowish tissue of the rhizome. The 
latter is built up. of large thick-walled, spherical, porous cells 
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loaded witli starch; hero and there between the cells may be* 
#»een a prism of oxalate of lime. The vascular bundles are 
numerous, in each irregular rings of spiral vessels surround a 
central bundle of jointed vessels. 

Chemical composition. —The authors of the Pharmacographia 
say:— <f When Orris root is distilled with water, a solid 
crystalline substance, called Orris Camphor, is found floating 
on the aqueous distillate. This substance, which we obtained 
from the laboratory of Messrs. Herrings & Co., of London, is 
yielded, as we loarn from Mr. llmncy, to tho extent of 0*12 
per cent., that is to say, 3 cwt. 3 qrs. 23 lbs, of rhizome alford- 
ed of it 8i ounces. Messrs. Schimmel & Oo., of Leipzig, also 
presented us with the same substance, of which they obtain 
usually 0*00 to 0*80 per cent. Orris camphor has the exquisite 
and persistent fragrance of the drug; wo have proved that this 
presumed stearoptene or Camphor of Orris root consists of 
mgristic acid, C l *H* 8 O a , impregnated wiih the minute quantity 
of essential oil ocourring* in tho drug. Tho oil itself would 
appear not to pre-exist in tho living root, but to be formed on 
drying it. 

“By exhausting Orris root with spirit of wine, a soft 
brownish resin is obtained, together with a little tannic matter. 
The resin has a slightly acrid taste; the tannin strikes a greoii 
colour with persalts of iron,” 

Commerce. —India is supplied with Orris root from Persia 
and Cashmere. The average value is about 2 annas per lb. 

CROCUS SATIVUS, Linn. 

Fig. — Bentl. and Trim., t, 274; Woodv ., t. 259; Hoyle, III., 
t. 90. Saffron (Eng.), Saffran (Fr.). 

Hab. —Greece, Asia Minor, Persia. Cultivated elsewhere. 
The stigmas with portions of the styles. 

Vernacular. —K&ur ( Ilind .), Kcshar (Mar., Guz.), Jafran 
(Deny.), Kunguma-pu (Tam-), Kunkuma-puvva (Tel.), Ivun- 
kumadahuvu, lyesari (Can.), Kunkmna-puvvn (Mai.). 
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History, Uses, &C.—Saffron, on account of its brilliant 
yellow colour, like that of the rising sun, has been especially 
valued by mankind from the earliest ages ; in Sanskrit it bears 
the name of Kunkuma (a name also given in India to the red 
colour prepared from turmeric), and is described as Gharu 
“fair,” Vara “suitor,” Agnisikha “having a crest of fire,” 
Saurabha “ fragrant,” Mangalya “ propitious,” &c. In Persia 
the word Zavd , derived from the Zend, signifies “yellow, and 
saffron,” and the sun is called Zard-ru “yellow or golden- 
faced,” and Zardah-i-kamran “the fortunate yellow.” Saffron 
is the Karkdm of the Hebrews, a name borrowed from the Per¬ 
sians, and in the Song of Solomon the beauty of the bride is 
likened to it. Amongst the Greeks <pokos signified both saffron 
and yellow ; Eos or Aurora, the goddess of the morning, is clothed 
in it, and in Homer she is described as accompanying the 
Sun throughout the day. 

Yellow, and plants having that colour, have also an erotic 
signification, hence we find them, playing an important part in 
marriage ceremonies and the relations between the sexes: Juno 
in the Iliacl is represented as preparing a bed of saffron and 
hyacinths when she wishes to tempt Jove, and Jayadeva in the 
Gita Govinda represents Hari as inviting Itadha to repose upon 
a bed made of the saffron-coloured flowers of the Asoka. The 
following lines indicate the significance which is attached to 
this colour in popular estimation in India : — 

Sdnjh suni piyd dvau piynri, sundarnari singar banai, 

Piar kesar, piar besar, piar har liya larkai, 

Piar chir diyo kamlapati, piar chandan de lagdi, 

Piar pan ki biri lagi, piyari piri bhai, piu nahin ai. 

“ The loved one heard that her lover would come in the 
evoning, and made a grafid toilette: yellow saffron, a yellow 
nose-ring, and a threaded necklace of yellow flowers. She has 
donned a yellow robe, applied yellow sandalwood, and placed 
ripe yellow betel leaves in her mouth. The damsel herself has 
grown yellow waiting for u lover who has not 001110 .“ 

The Grecian Iletuirae and also effeminate youths used to wear 
the* Kp'kkvros. t )r “ saffron-coloured garment,” and the Arabo 
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relate that Abu Jahl dyed his (ist) with saffron, and was 
addicted to the enormity, termed (ubnah). He was a 

great enemy of the Prophet’s, and is promised in the Korun a 
taste of Hell ** *** 1 * fji j). A similar use 

of saffron by the libidinous old witch Zatcl-Dawuhi is mentioned 
in the 93rd night of the Arabian Nights :—*** I j *&I &\£j 

v-a*^ Ifj Jl j&J 111 il 1 yjj^ak. 

/jwWl t^U3 IfUsr"t sijL ex (Kj &J& V **^ edj cj * 

^ Ixyj |ijjo SiLf I Soj ^jo st )II ^*1* j 

Magic properties are ascribed to saffron in Persia; Haji-Zein- 
cl-Attar (1368) states that it is called Jadu-i-dihkfin, “ peasant’s 
magic/’ and that pregnant women wear a ball of it, about the 
size of a walnut, at the pit of the stomach to ensure speedy deli¬ 
very and expulsion of the after-birth. The saffron bag was not 
unknown in Europe in the Middle Ages, and even later. The 
Arabs believe that saffron kept in the house will drive away the 
lizard called Sam Abras , which they greatly dread ; they also 
say of a man who is melancholy or a little odd A * 

(innahu lafi sufrihi), i that he is in a state in which he 
requires to be rubbed with saffron. 

Zardaby or saffron water, is considered to have magical virtues 
in Persia, and we hear Indian conjurors ascribe the same virtues 
to turmeric water when they say Pihalad uni ho gora in the 
sense of “ Hocus Pocus,” &c. Saffron ink is used in India to write 
Mantras with. That auspiciousness is attributed to these plants 
on account of their colour, and not on account of any inherent 
properties, is shown by the fact that other plants furnishing 
yellow dyes are considered auspicious. In Persia Delphinium 
Zalil is much esteemed as a yellow dye, and is even brought to 
India for that purpose, where it bears the Sanskrit names of 
Trayamana “ preserving/’ Mangalya “ auspicious/’ &c. It is 
quite possible that this plant was used in ancient Iran before 
saffron, as the word tray ami na occurs in old Persian with the 
meaning of “ yellow.” Dr. Aitchison speaks of D. Zalil as very 
common in Khorasan, and remarks that when in flower it* gives 
a wondrous golden hue to the pastures. 
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A yellow colour is considered most auspicious in the Hast* 
Vasanta, or Spring, and Krishna are represented as clothed in 
this colour, and Vasanti-coloured garments aro worn at the 
liana nt pa nekton i in many parts of India; at this season also 
garlands of yellow flowers aro offered. This custom is alluded 
to in the Baminuna , where the wife says:— 

Nnhiti girnr kantli, leke hnsant ni ghar miilan, 

Main k»ise pujun, sakhi, naliin glmr sujuu. 

‘‘My husband is away, and the gardener's wife lias brought 
(yellow) spring flowers, llow can I make an offering, my 
dear, when my beloved is absent ?" 

A yellow garment, called Bamnti, was worn by the Itajputs 
when about to sacrifice themselves in a desperate conflict, a 
sacrifice to their supposed ancestor Sutyn (the sun). Yellow 
is the favourite colour of the Buddhists, and the Sakya family 
was a branch of the great Solar raco of Gautama. Senart 
considers that the Buddha is the Sun-god, and that the details 
of his life have been taken from Solar mythology. 

The use of saffron and turmeric for colouring and flavouring 
food is universal throughout India, and saffron is still used for 
this purpose in Germany, Switzerland, and in Cornwall, cakes 
made on festive occasions being coloured with it. There is a 
curious story about saffron-coloured rice in the Persian Barkan, 
where it is called Biriuj-i-shairialah, “candle rice.” .The 
author relates that in former times there was a cook at Shiraz, 
who was in the habit of sitting by the roadside every evening 
and preparing a dish with yellow rice, before which he lighted 
two lamps, or sometimes two torches, and cried out—“ Como 
to the rice of the candle," and repoated tho folio wing couplet: — 

aJ U-& J l J j l O U £ J I 

“ The lights which burnt in tho heart of Bushdk were 
kindled by the nassing of the light of tho rice of the candle." 

Who was Busliak, or Bashdk ? We cannot help thinking 
that he must have been some sturdy fire .-worshipper testifying, 
as far as he dared, in the presence of a Muhomedan population, 
to his ancient faith. As the story was un old one \> hen the 



1RIDBJB . 


457 


Burh£n was written, it shows at any rate that the use of saffron- 
coloured rice in Persia is of great antiquity. The earliest 
European travellers in India called turmeric Crocus indicus, 
“ Indian saffron,’ 9 and evidently regarded it as a substitute 
for that article. In those days saffron was of much more 
importance in Europe than it is now, and the punishment for 
adulterating it was death. 

Saffron was much employed by the Homans for seasoning 
food, and to make an essence with wine and water which was 
used as a perfume (Pliny, 21, 6, 17; Lucretius , ii., 416; Ovid. A- 
A . 104, &c.). The name Z&faran occurs in the Sihdh of El 
Jowhari who wrote in the 10th century, and from Arabian 
writers (Istakhri, Edrisi) we learn that it was cultivated at this 
time in Persia at Darband and Ispah4n. It is not improbable 
that the plant was carried from that country to China, as, 
according to the Chinese, it was introduced by Mahometans. 
Chinese writers have recorded that under the Yuen dynasty 
(A. D. 1280—1368) it became the custom to mix Sa-fa-lang 
{/A fur an) with food (Br etschncider , Chinese Botanical Works , 
Foochow, 1870). Saffron appears to have been cultivated in 
Spain in the 10th century. The Raja Niryhanta , which was 
written about 600 years ago by a native of Cashmere, speaks 
of saffrou as coming from Cashmere, and the plant is still 
cultivated there on the Karecwahs * near Pampur ; the plants 
are arranged in parterres, and flower about the end of October; 
the inhabitants of the district are then summoned to gather the 
crop ; during this time they live in the gardens which are 
guarded by police to prevent theft (Ince, Handbook of Cash¬ 
mere ). 

The earliest medical writers mention saffron, and describe it 
os cardiacal and aphrodisiacal, improving the complexion, in¬ 
creasing the brilliancy of the eyes, and promoting the delivery 
of women. They also considered it to be diuretic, astringent, 
deobstruent, and emmohagogoe. Saffron, formerly as highly 

# Alluvial flats fiotu 100 to 200 feet high ami 2 to 5 miles long, situated 
along tlie borders of the Caslnncre Valley ; they are separated from each 
other by deep ravines, and huve the uppcarancc of flat-topped bills. 

III.-58 
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esteemed in Europe as in the East, is still considered by some 
European physicians to have cramcnagogue properties, but is 
generally regarded as a colouring and Savouring agent only. 
Saffron has recently been deleted from the drug list of the 
Medical Store Depots in Bengal. For much interesting 
information concerning the early history of saffron in Europe, we 
would refer our readers to the Pharmac ographia of Fluckiger 
and Hanbury. 

Description*. —Saffron consists of a small portion of the 
style and three long tubular stigmas of a rich orange colour; 
the upper extremity of each stigma spreads out to form a flat 
lamina with a dentate border. The stigmas simply dried 
and thrown together loosely, form the ordinary hay saffron of 
commerce. Persian saffron is, with the aid of some sticky 
material, pressed together so as to form a thin round flat cake; 
it is known in Bombay as Kesar-ki-roti (bread saffron). 

Chemical composition .—Fliickiger and Hanbury have the fol¬ 
lowing summary:—“The splendid colouring matter of saffron 
has long been known as Polychroit; but in 1851, Quadrat, 
who instituted some fresh researches on the drug, gave it tho 
name of Crocin, which was also adopted in 1858 by Rochleder. 
The experiments of Weiss in 1867 have shown— 

1st —That this substance (Polychroit, Crocin of Rochleder) 
is a peculiar glucoside, which, by the action of aoids, splits into 
sugar, volatile oil, and a new colouring matter. 

2nd —That saffron contains only a minute quantity of ready* 
formed essential oil and sugar. 

3rd —That this free essential oil is probably identical with 
that which is produced in the decomposition of polychroit. 

4 th —That polychroit, as hitherto prepared, has always 
contained a certain proportion of the new colouring matter 
produced by decomposition/’ 

For the natural glucosido, Weiss retains the name of 
polychroit, while the new colouring matter which results from 
its decomposition by an acid he terms crocin It agrees with 
•the crocClin of liochlodvr. 
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Polychroit was prepared by Weiss in the following manner:— 
44 Saffron was treated with ether, by which fat, wax, and essen¬ 
tial oil were removed, and it was then exhausted with water. 
From the aqueous solution, gummy matters and some inorganic 
salts were precipitated by strong alcohol. After the separation 
of these substances, polychroit was precipitated by addition of 
ether. Thus obtained, it is an orange-red, viscid, deliquescent 
substance, which, dried over sulphuric acid, becomes brittle and 
< f a fine ruby colour. It has a sweetish taste, but is devoid of 
odour, readily soluble in spirit of wine or water, and sparingly 
in absolute alcohol. By dilute acids, it is decomposed into 
crocin, sugar, and an aromatic volatile oil having the smell of 
saffron. Weiss gives the following formula for this decom¬ 
position :— 

Ci8 H 6ooi3 + H20=2(C l6 H ia () r> )+C 10 H 14 0+C 6 H 12 0 6 

Polychroit. Crocin. Essential oil. Sugar. 

Crocin is a red powder, insoluble in ether, easily soluble in 
alcohol, and precipitable from this solution on addition of ether. 
It is only slightly soluble in water, but freely in an alkaline 
solution, from which an acid precipitates it in purple-red flocks. 
Strong sulphuric and nitric acids occasion the same colours as 
with polychroit, the former producing deep-blue, changing to 
violet and brown, and the latter green, yellow, and finally 
brown. It is remarkable that hydrocarbons of the benzol class 
do not dissolve the colouring matter of saffron. 

“ The oil obtained by decomposing crocin is heavier than 
water; it boils at about 209°C., and is easily altered, even by 
water. It is probably identical with the volatile' oil obtainable 
to the extent of one per cent, from the drug itself, and to 
which its odour is due. 

“Saffron contains sugar (glucose?) besides that obtafned by 
the decomposition of polychroit. It leaves after incineration 
5 to 6 per cent, of ash.” ( Pharmacographia, p. G04.) 

The investigation of the characteristic constituents of saffron, 
which hud previously occupied the attention of several chemists, 
has bccu taken up by Herr Kayser (Benefit*, xvii., 2228). By 
distilling saffron suspended in water in a current of carbonic 



460 


IR1DEJE. 


anhydride, shaking the distillate with ether, and evaporating 
the ether in a current of carbonic anhydride, the essential oil 
was obtained as a very mobile, scarcely yellowish coloured 
liquid, having an extremely intense odour of saffron, readily 
becoming thick and brown by absorption of oxygen from the 
atmosphere, and giving upon analysis figures corresponding 
with the formula C l0 H lG . Crocin was obtained by treating 
an aqueous extract, made without heat from saffron previously 
exhausted with ether, with purified animal charcoal, which 
removed all the colouring matter; then filtering, washing and 
drying the charcoal, boiling it with 90 per cent, alcohol and 
filtering. Upon removal of the alcohol the crocin was left 
as a brittle yellow-brown mass, yielding a pure yellow powder, 
freely soluble in water and dilute alcohol, less soluble in absolute 
alcohol, and giving up only traces to ether. With con¬ 
centrated sulphuric acid it gave a deep blue solution, passing 
to violet, cherry red, and finally to brown ; with nitric acid a 
deep blue, passing almost immediately to brown ; with hydro¬ 
chloric acid it underwent no change of colour. Acetate of lead 
produced no precipitate, in a solution of crocin in the cold, but 
on warming the solution, decomposition at once took place, and 
the liquid then reduced Folding's solution. As previous 
workers used lead acetate in the separation of crocin, Herr 
Kayser supposes that their product always contained crocetin. 
He attributes to pure crocin the formula C 44 H 70 O 28 , and to 
crocetin CP'H^O 9 , the decomposition being represented by 
the following equation:— 

2 C“H 7 °0 28 + 7 H 2 0=^C 3 *H 46 0 9 + 9 C 6 H 12 0 6 . 

An ethereal extract of the residual saffron yielded a crystalline 
bitter substance, freely soluble in water and alcohol, less easily 
in chloroform and ether, and melting at 75°. This has been 
named " piorocrocin,” and is represented by the formula 
C*m* l O' 7 . It presents the interesting character that when 
warmed in aqueous solution with lead acetate, lime or baryta 
water or acid, it splits up into sugar and an essential oil, 
which has a strong odour of saffron and the composition of a 
terpene. 
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The following is the mean of two proximate analysed of 
saffron by G. Laube and Aldendroff, quoted by Konig;— 

Water .,..... 16*07 per cent. 

Albuminoids . 11*74 „ 

Fluid oil . *60 „ 

Fat . 3*22 „ 

Sugar ... 15*33 „ 

Non-nitrogenous extractive . 44*57 „ 

Cellulose . 4*37 „ 

Ash . 4*37 „ 

The anhydrous saffron contained nitrogen 2*24 per cent, 

and oil and fat 4*55 per cent. 

Commerce .—Saffron is imported into Bombay from France, 
and occasionally from China. In 1882-83, the imports were 
226 cwts., valued at Rs. 4,25,124 ,* in 1886-87, 268 cwts., valued 
at Rs. 5,50,383. Most of it is adulterated; a sample examined 
by Lyon (1875) gave water 9*48, organic matter 56*93, mine¬ 
ral matter (chiefly carb. of lime) 33*59. This adulteration is 
easily detected by placing a pinch of the saffron in water, 
when the viscid substance used to make the lime adhere to it 
dissolves, and the lime falls to the bottom of the glass. Similar 
adulteration with other heavy powders has been recorded, 
and vegetable substances, as florets of marigold and safflower, 
fragments of petals, and fibres of grass and rush, have been 
found. Pure saffron costs in India Rs. 20 to 22 per lb. Cash- 
mere saffron is exported to the Punjab, where it is much used 
as a dye, to the value of Rs. 20,000 yearly. 


Pardanthus chinensis, Bot Mag . 171, Syn. Ixm 
chinemis, Linn., is the Balamcanda Schularmani of Rheede 
(Sort. Mai ., xi., 37), and is a common garden plant in India, 
having flowers spotted like a leopard’s skin. In Cochin-China, 
China, and the Doons of the Himalayas it grows wild. 
Loureiro states that the roots are used medicinally in Cochin- 
China, and that they have aperient and resolvent properties and 
purify the blood of gross humors, being specially useful in 
Cynanche. According to Rheede, it is used as an alexipharmic 
in Malabar, being given to those who have been bitten by the 
cobra, and to cattle who have fed upon poisonous plants. 

III.—68 f 
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AMARYLLIDEiE. 

CURCULIGO ORCHIOIDE, Gdrtn. 

Fig.— Weight Ie., t. 2043 ; Roxh. Cor. PI. i„ t. 13; Bot. 
Mag., t. 1076 ; Rheede, Sort. Mai. xii., t. 69. 

Hab . —Hotter regions of India and Ceylon. The root. 

Vernamlar.*--'$llfedi, Miisali-kand (Sind., Mar., Nella- 
tadi (Tel.), Nela-pana-kelongu (Mai.), Nila-panai-kizhangu 
(Tam.}, Tdla-muli (Beng.), Nela-tdli-gadde (Can.), Hfn-bin-tal 
(Cingh.). 

History, Uses, &C.—Both Hindu and Mahometan 
medical writers speak of a white andJblack Mdsali, which, from 
their descriptions, appear to have been different varieties of the 
same plant. In the Raja Nirgha* f a it is stated—^ ftsjT 
w mumm %fr wrt the plant is 

described as Hemapushpi, “ having golden flowers,” and is 
considered to bo alterative, tonic, restorative, and useful in piles, 
debility and impotence. It enters into the composition of several 
medicines intended to act as aphrodisiacs and restoratives. At 
the present time we meet with a white and black Mdsali in tjie 
bazars, but derived from two entirely different plants, viz., the 
white from an Asparagus, and the black from a Curculigo. We 
have been favoured with living specimens of the latter plant 
c6llectcd by Mr, B. B. Nend of Poona at Sitabaldi, and find 
that when cut and dried it exactly agrees with the bazar article 
which we have received from most parts of India. From 
Madras we have received a very small Curculigo root, from 
C. brevifolia, not more than an inch in length, whereas the root 
of the plant in geneftd use is not less than 0 inches in length, 
and from i to f inch in diameter. Dutt states that Satavari, 
the root of Asparagus rccemom is sometimes sold by the 
druggists as white Musali ; in Bombay the white Mdsali of the 
bazar is the root of Asparagus adsccndens . 

Native medical works give the following instructions for the 
collection of Mdsali:—Two-year old plants are to be selected* 



AMABTLLIDBJB. 


463 


and the roots haying been washed and cleared of rootlets, are to 
be sliced with a wooden knife, threaded upon a string, and dried 
in the shade; when dry they may be powdered. The dose is 
180 grains, to be beaten up with an equal quantity of sugar in 
a small glass of water or milk until it forms a thick mucilage. 
Treatment to be continued for forty days, abstinence from 
mental and physical exercise being enjoined. Mtisali is 
prescribed for asthma, piles, jaundice, diarrhoea, colic, and 
gonorrhoea$ it is considered to be demulcent, diuretic, tonio, and 
aphrodisiac, and is often combined with aromatics and bitters. 
Hakim Sharafeddin in his Mujarab&t has the following humorous 
anecdote in illustration of its restorative effects:— 

ejjb OfA Ija ^1 ej 

&JJ b |j^^ j t-bla. ji \jA Ui /3 LQjo 

(3^ J s b <S» j3 O fX* J f iZ +m I &S IJ J I j I J 

Ij J* J J ^ j * ^ C5 ^ *y+*J** (•*■*•* Lr** 

b^ jb SO)^ ^ lb j ^0T uJ Aj 8Oj^ j 1 b ^ j^i 

cfAilj tf* t5^ ^ ^olb^i Vy-^J Is^Iaj *«>>*•> 

oi^AAjtAxJ y AA«»j jAJ &* *JJ* 

AiU>i^ j LTJ*J Vi* j JJJ ^hrt ^ !/* 

The story at once suggests to the reader that in such cases 
j** jjj J** is probably as good a tonio as Mtisali* 

Description* —Musalt occurs as short transverse sections 
of the root, half an inch or less in diameter, covered externally 
by a dark-brown bark; the substance of the root is opaque and 
greyish-brown; portions of the characteristic, wrinkled, vermi¬ 
cular rootlets may usually be found attached to some of the 
pieces. The taste is mucilaginous and slightly bitter. 

Microscopic structure .—The fresh root of 0 . orchioides when 
cut across presents a firm milk-white, opaque surface, marked 
with numerous minute punctures. Thin sections show that it 
consists of a cortical and central portion, both composed mainly 
of a delicate parenchymatous tissue loaded with small starch 
granules, here and there a large cell contains a bundle of needle- 
shaped crystals. The large open passages which can be seen 
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with the naked eye arc almost entirely confined to the cortical 
portion ; they are lined by the walls of the neighbouring cells. 
In the central column are numerous bundles of spiral vessels 
which are mostly situated near its junction with the cortical 
portion. Many of the starch granules are muller-shaped. 

Chemical composition. —A proximate analysis of the powdered 
roots was mode with the following results:— 


Ether ext, (fat, &c.) .. 1*28 

Alcoholic ext. (resin, tannin) . 4*14 

Water ext. (mucilage) . 19 ; 92 

Starch, &c., by difference.,. 43*48 

Crude fibre. 14*18 

Ash. 8*60 

Moisture. 8*40 


100*00 

The resin was soluble in spirit and alkaline solutions, and 
gave a fine red colour with strong sulphuric acid. The tannin 
gave a green colour with ferric salts, and when determined 
separately amounted to 4*15. per cent, of the root. Oxalate of 
calcium was present. 

CRINUM ASIATICUM, var. 
TOXICARIUM, Herbert . 

Fig.— Bot. Mag., tt. 1073, 2908, 2239; Wight Ic ., t. 2021 ; 
Rhcedc , llort. Mai. xi., t. 38; Behtl. ami. Trim.,'t. 275. 

Hab -—Concan. Cultivated throughout India. The bulb 
and leavos. 

Vernacular. —Chindar, Kanwal, Sukhdarshan [Hind.), Naga- 
davaini (Mar.), Nagdamani { Guz .), Nagdaun (Beng.), Kcsar- 
chettu, Visha-manjili (Tel.), Visha-manjil ( Tam .*). 

History, Uses, &C.—This plant is not mentioned by 
Sanskrit writers on Materia Medica, but the juice of the leaves 
after they have been slightly rousted is a popular remedy in 
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Hindustan for earache. The name Sukhdarshan, “ pleasant to 
the sight/' is loosely applied to several species of Crinum in 
most parts of Northern India. In the Concan the leaves smeared 
with mustard oil or Mutel* are warmed and bound round inflam¬ 
ed joints. Rheede says:—“ Ex plantaconcisa et tostabini sunt 
noduli, qui utrinque maxillae appositi, spasmum curantcynfeum.” 
Ainslie states that the natives of Southern India bruise the 
leaves and mix them with a little castor oil, so forming an ap¬ 
plication which they think useful for repelling whitlows and 
other inflammations that come at the ends of the toes and 
fingers ; also that the juice of the leaves is employed for earache 
in Upper India. Rumphius, who calls it Radix toxica via. speaks 
highly of its virtues in curing the disease occasioned by the 
poisoned arrows of the Macasscrs in their wars; the root chewed 
is emetic, provided a little of the juice is swallowed. Crinum 
asiaticum is the Mansy-lan of the Cochin-Chinese, and its 
virtues are lauded by Loureiro. (A/W/V 1 , Mat . Ind. , Vol. II., 
p. 464.) Sir W. O'Sliaughnossy remarks {Bengal Disp ., p. 656) 
that this is the only indigenous and abundant emetic plant, of 
which he has experience, which acts without producing griping, 
purging, or other unpleasant symptoms. In the Pharmacopeia 
of India , the root has been made official as an emetic, nauscant, 
and diaphoretic; directions for making a juice and syrup are 
given : the former to be given in doses of 2 to 4 fluid drachms 
every 20 minutes until emesis is produced, the latter in doses 
of 2 fluid drachms as a nausoant and emetic for children. 

Description. —Caulescent or stomless; leaves linear- 
lanceolate, very smooth ; margins entire, striated beneath, 3 to 4 
feet long and 5 to 7 inches broad; scapes axillary, shorter than 
the leaves, a little compressed; flowers numerous, 12 to 50 in 
an umbel, white, almost inodorous ; berries roundish, the size 
of a pigeon's egg. {Bomb. Flora , Pt. I., p. 257.) The root is 
bulbous, white, with a terminal stoloniferous fusiform portion 
issuing from the crown of the bulb; it varies greatly in size; 
odour narcotic and disagreeable. 

* The oil obtained from fresh rasped cocoanuts. 

III.—59 
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Microscopic structure .—The central portion of the bulb (stolo- 
niferous fusiform portion) consists of a parenchyma made up 
of polyhedral cells containing a little granular matter and some 
needle-shaped crystals; it is traversed by numerous bundles of 
jointed and spiral vessels; surrounding the central portion is a 
solid cortical layer less vascular than the central column; from 
both of these spring the subterraneous white bases of the leaves 
which form the upper part of the bulb. 

Crinum zeylanicum, Linn., Wight Ic ., 2019—20; 
Rhmlo, Hort. Mai (ri ., t. 39; Bol Mag ., 1171, 2217, 2292, and 
2466, is a very variable plant, plentiful in most parts of India. 
It is the Tulipa jamnica of Rumphius. Rheede states that the 
crushed and toasted bulb is applied to piles and abscesses to 
cause suppuration, and that if given to dogs it causes their teeth 
to fall out. According to Loureiro, it has the properties of squills. 
In the Concan a slice of the bulb is used for blistering cattle, and 
the roasted bulb is used as a rubefacient in rheumatism. The 
plant is (‘ailed Sukhdavshan in Bengal and Hindustan, and 
Gadanikaud or Gadambhikanda in Marathi. It has not been 
identified with any of the plants mentioned by Sanskrit writers. 
Its properties are similar to fhose of C. asiaticum. 

Description. —Root a spherical, tunicated bulb; leaves 
numerous, radical, lanceolate, waved, smooth, tapering slowly 
from within a few inches of the base to rather a broad and 
obtuse point; margins scabrous with minute cartilaginous teeth, 
length 1 to 3 feet; scapes from the axils of the decayed leaves, 
somewhat compressed, 1 to 2 feet long; umbels with about 10 
flowers; spathes two, of an ovate conic form, with many soft 
filaments among the flowers; flowers sessile, large f tube green, 
border very pale rose, almost white, faintly fragrant; corol 
tube decimate, cylindric, obscurely 3-sided, about 4 inches long; 
border campanulate, horizontal, segments lanceolar, with rather 
soft subulate points; length 3 to 4 inches ; filaments six, inserted, 
in the mouth of the tube, declinate ; apices sharp and always 
erect; anthers falcate, incumbent and tremulous, pale yellowish- 
grey ; germ inferior, oblong, 3-celled with several ovula in each, 
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attached in two vertical rows to the two lohes of the thick fleshy 
receptacles; style filiform, declinate, projecting beyond the 
stamina ; stigma small, 3-toothed ; pericarpium a soft somewhat 
fleshy perishable envelope which covers one, two, or three large 
fleshy bulbiform seeds. 


LILIACE.E. 

ALOE PERRYI, Baker. 

Fig. —Bot. Mag., 6596, Socotrine Aloe (Eng.). 

Hab. —Socotra. 

ALOE ABYSSINICA, Lam. 

Fig. —Baker in Linn. Journal, ami., 174. Jaferabad Aloe 
(Eng.). 

Hab. —Africa, Coasts of India. 

ALOE VERA, Linn. 

Fig. — Flora GrcBca „ t. 3 LI, <op. in Steph . 8f Ch., t. 109, and 
Wood title , vol. v. ; v Nees, 1. 50. Common or Barbadoes Aloe, 

(Bug.). 

Hab. —Africa, Arabia, India. The dried juice. 

Vernacular .—Ghikunv^r, Kumari ( Hind.), Ghirta-kunvar, 
Komari ( Beng .), Kora-kanda, Koraphad (Mar.), Ktimara, 
Kuvdra (Guz ), Shottu-katruzhai, Kumari (Tam.), Kalabanda 
(T n1 ), Kdtruvazha (Hal.), Lola-sara (Can.). 

Ihe drug Aloes .—IIva, Yalva (Hind.), Moshabbar (Beng.), 
Eilya, Kula-bol (Mar.) Kariya-polam, Irakta-polam (Tam ), 
Musham-baram (Tel), Chenna-ndyakam (Mai.), Elio (Guz.), 
Musambra (Can). 

History, Uses, &C.—The common Aloe (Grihakanva), 
if not a native of India, must have run wild in the country f»*om 
a verj remote period, as the Sanskrit synonyms do not in any 
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way indicate a foreign origin. By the names Ghrita-kumari, 
Kumari, Mata, Kanyaka, Taruni, Sdvari, the plant is compared 
to a beautiful girl or to the virgin Durga. Many synonyms 
arc descriptive, such as Dirgha-pattrika “ long-leaved,” Stliale- 
ruha “ growing in dry ground/' Mridu “soft,” Bahu-pattra 
“having numerous leaves,” Kantaku-pattra “having prickly 
leaves,” Vipula-srava “juicy,” Mandala “scimitar-like,” Ati- 
piccliila “ very slimy,” &c. The juice is considered to be cathar¬ 
tic, cold, and useful for removing disease of the spleen, swellings, 
phlegm, carbuncles, and blood and skin diseases. The Hindus 
appear not to have been acquainted with the drug until it was 
introduced into India by the Arabs; when this took place it is 
very difficult to decide, but it must have been at a very remote 
period if we are to believe Dioscorides, who says “ the Aloe 
grows plentifully in India, whence also the juice is brought to 
us, also in Arabia and Asia (minor), and in certain maritime 
districts and islands, as Andros.” On the other hand, Sanskrit 
writers do not mention the drug; possibly the orthodox Hindu 
physicians of those days may have regarded it as an impure com¬ 
pound prepared by foreigners. Elwa or Attica , the Hindi name 
for aloes, appears to be cognate to the Greek Aloes appears 

to have been first manufactured by Arabs or Abyssinians, 
through whom the Greeks obtained a knowledge of it. Hippo¬ 
crates and Theophrastus do not mention it, but Dioscorides and 
Pliny were evidently well acquainted with the drug and its 
uses, and also with the plant, which it appears had been intro¬ 
duced into the Cyclades. Abu Hanifeh in the 9th century 
describes aloes (Sabir) and the plant from which it is obtained 
as having a yellow flower and very thick leaves which are crushed 
and thrown into the presses, and trodden with the feet until 
their juice flows, when it is left until it thickens, and is then 
put into leathern bags and exposed to the sun until it dries. 
This method of preparation fully accounts for the inferiority 
of Arabian aloes. All the Arabian and Persian writers agree in 
stating that the best aloes is prepared in Socotra, and many relate 
that Alexander, on the recommendation of Aristotle, took 
possession of the island on that account and settled a colony of 



LILTACEJE. 


4G9 


Greeks there to cultivate the plant more carefully. Scliweinfurfch 
has observed ail apparently Semitic type amongst the hill tribes 
of the island, which lie thinks may be traced to a Greek source ; 
characterised by small head, with long nose and thick lips, 
straight hair, and lean limbs. In some hieroglyphics on the 
Ivadhab plain he has also traced combinations of Greek charac¬ 
ters. The SoQotrian women arc reputed to be sorceresses of the 
most dangerous kind, who by the aid of a magic cup steal away 
the liver and lights of those against whom they bear malice ; 
a horrid suggestion to account for the excellence of their aloes. 
This story seems to support the derivation of the names Socotra 
and Socotrine suggested by Mr. Mowat in ‘ A Iph it a,’ p. 67. He 
connects them with the Greek vvkutos =Lat. fieatus = It. fegato. 
This word ‘originally seems to have denoted the liver of a 
goose fattened on figs ,' and the word socotrinum or succotrinum 
applied to aloes would therefore be the equivalent of epaticuin. 
(Cf. Trans. III. Soc. Edinburgh, xxxi., p. 444.) Burton says: 
u The aloe^ according to Burckhardt, is planted in grave¬ 
yards as a lesson of patience: it is also slung, like the dried 
crocodile, over house-doors to prevent evil spirits entering : 
‘thus hung without earth and water/ says Lane (Mod. Egypt, 
Chapt. XI.), ‘it will live for several years and even blossom. 
Hence (?) it is called Sabr , which signifies patience/ But 
Sibr as well as Sabr (a root) means ‘ long-sufferance/ I hold 
the practice to be one of the many Inner African superstitions. 
The wild Gallas to the present day plant aloes on graves, and 
suppose that when the plant sprouts the deceased has been ad¬ 
mitted to the gardens of Wak, the Creator.” (Arab. Nights , i., 
138.) Mahometan physicians describe aloes as aperient, de¬ 
obstruent, depurative, anthelmintic and tonic; as a collyrium 
they consider that it strengthens the sight and removes styes 
of the lids ; it is often applied for the dispc rsion of swellings 
and the promotion of granulations. They diiect it to be puri¬ 
fied in the following manner:—Take Socotrine Aloes 1 lb., 
powder and sift, then take wormwood, JTat.n&n, Chiretta, 
Cinnamon, Cassia, wood of the Balsam tree, Heiba Schconanthi, 
Asarura, Mastich, of each 3 dirhems, boil in 2 lbs. of Water 
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down to one pound and strain. Put the aloes into a mortar, 
rub it down with part of the above decoction and strain, repeat 
tho process with the remainder of the decoction and any aloes 
remaining on the strainer, let the strained liquors subside, draw 
off the supernatant fluid, mix the aloes with 3 dirhems of 
saffron and preserve for use. In Anthony Colin’s translation 
of Clusiu8, the following notice of aloes by Garcia d’Orta 
occurs :— u Les Indiens s’en servent en leurs collyres et aux 
medicamens purgatifs comme aussi 6s playes, lesquelles ils 
veulent remplir de chair pour lequel usage ils ont le plus 
souvent dedans leur boutiques un medicament compost de 
myrrhe 6t aloes apelle par eux Mocebor (mussabar). J’ai vue 
un medecin du grand Sultan Badur Roy de Cambaya lequel 
usoit de l’herbe d’aloes pour medicament familier en ceste fa<?on. 
II faisoit cuire avec du sel les fueilles de l’herbe couppees, de 
telle decoction il en faisoit prendre huict onces lesquelles faiso- 
yent vuider le ventre fort benignement et sans aucune extorsion 
quatre ou cinq fois. En ceste ville de Goa ils donnent en 
breuvage a ccux qui ont des ulceres aux reins ou en la vescie 
de Paloc bien pulverise et mesle avec du laict qui a si heureux 
succes et profit que les malades en sont incontinent gueris. Ils 
s’en servent aux Indcs pour faire meurir les flegmons.” In 
the same work there is a prescription for the use of fresh aloe 
leaves by Christoplie de h te. Take of aloe leaves sliced 
3 ozs., salt 3 drms., heat to boiling over a gentle fire, strain 
and add 1 oz. of sugar. Let the liquid cool, and take it cold 
early in the morning. The patient should be directed to keep 
moving about to promote the action of the medicine, and four 
hours after taking it some chicken broth may be given. The 
leaves and flower stalks of the aloe are pickled by Banians 
of Guzerat after having been soaked in salt and water, and 
it is a general practice among Ilindus to give a little of 
the juice of the plant with honey in a golden spoon to 
new-born children; it is supposed to hasten the expulsion of the 
meconium. The dose must be administered by tho father of 
the child, or by the nearest male relative in the absence of 
the father. 
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Prof. Bayley Balfour, who visited Socotra on a botanical 
expedition in 1880, has given the following account of the 
manner in which aloes is prepared:—“ The gum is known as 
tayef by the natives. The .collector scrapes a slight hollow on 
the surface of the ground in the vicinity of an aloe plant, into 
which he depresses the centre of a small portion of goat-skin 
spread over the ground. The leaves of the aloe are cut and 
laid in a circle on the skin, with the cut ends projecting over 
the central hollow. Two or three layers are arranged. The 
juice, which is of a pale amber colour, with a slight mawkish 
odour and taste, trickles from the leaves upon the goat-skin. 
After about three hours the leaves are exhausted; the skin con¬ 
taining the juice is then removed from beneath them, and the 
juice is transferred to a bag made of skin. Only the older 
leaves are used. The juice thus collected is of a thin watery 
character, and is known as tayef rhiho , or watery aloes. In 
this condition it is exported to Muscat and Arabia, and sells 
for three dollars the skin of 30 lbs. By keeping, however, the 
aloes changes in character. After a month the juice, by loss 
of water, becomes denser and more viscid; it is then known 
as tayef yesheeshah, and is more valuble, a skin of 30 lbs. fetching 
five dollars; whilst in about fifteen days more—that is, about 
six weeks after collection—it gets into a tolerablv hard solid 
mass, and is then tayef kasahul , and is worth seven dollars a 
skin of 30 lbs. In this last condition it is commonly exported. 
(Trans. HI. Soc. of Edinburgh, xxxi., Introductory Chapter, 
p. xxxviii.). 

Description. —Socotrino aloes is imported into Bombay 
via Zanzibar and the Red Sea* ports. It is packed in skins, the 
packages varying much in size and shape, and often containing 
a large proportion of rubbish, such as pieces of hide, stones, 
&c. In Bombay the skins are opened, and the aloes repacked 
in boxes for exportation to Europe. The best Focotrine aloes 
in of a golden-brown colour, hard externally, soft intornally: 
the odour is aromatic and peculiar; when powdered or' in 
thin fragments it is orange-brown, sometimes it is almost 
fluid. 
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Jaferabad Aloes is made at Jaferabad, a town on the coast of 
Kathiawar, belonging to the Hubshis of Jinjfra, a family of 
African origin. The drug in mass is black; it has a glassy 
fracture; thin pieces are yellowish-brown and translucent; the 
powder is of a dull yellow ; the odour powerfully aloetic, with 
an aroma like Socotrine aloes; when brought in contact with 
nitric acid it does not turn red. Its reaction is then the same 
as Soealoin. Jaferabad Aloes is generally in the form of flat 
circular cakes. From Zanzibar an aloe is imported which very 
closely resembles Jaferabad; it gives the same reaction with 
nitric acid. 

Yamani or Moka Aloes, also called Aden Aloes, is 
imported from Arabia, and is the kind most in use among the 
natives of India. It varies much in quality. It is of a black 
colour in mass, and somewhat porous, but thin fragments are 
translucent and yellowish-brown; the odour is powerfully 
aloetic, without the aroma of Socotrine or Jaferabad Aloes; 
medicinally it appears to be sufficiently active. With nitric 
acid it gives a deep red colour, like Barbadoes ; the solution in 
sulphuric acid is not affected by nitric acid fumes. 

Mysore aloes is made in Mysore from a plant which is pro¬ 
bably only a variety of A. vera. It is called Musambra in 
Southern Iudia, and is used in the arts in preparing a false 
gilding for decorations. 

o o 

Chemical composition .—All kinds of aloes have an odour of 
the same character and a bitter disagreeable taste. The odour, 
which is often not unpleasant, especially in Socotrine Aloes, is 
due to a volatile oil, which the drug contains only in minute 
proportion. The oil is a mobile pale yellow liquid, of sp. gr. 
0-863. with a boiling pond of ?66° to 271°C. 

“ Pure aloes dissolves easily in spirit of wine with the excep¬ 
tion of a few flocculi; it is insoluble in chloroform and bisul¬ 
phide of oarbon, as well as in petroleum ether. The specific 
gravity of fine transparent fragments of aloes, dried at 100°C., 
and weighed in the last-named fluid at 16°0., has been found to 
be 1-364, showing that aloes is much more ponderous than most 
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of the resins, which seldom have a higher specific gravity than 
100 to 1*10. In water, aloes dissolves completely only when 
heated. On cooling the aqueous solution, whether concentrated 
or dilute, becomes turbid by the separations of resinous drops, 
which unite into a brown mass, the so-called resin of aloes. The 
clear solution, after separation of this substance, has a slightly 
acid reaction; it is coloured dark-brown by alkalies, black by 
ferric chloride, and is precipitated yellowish-grey by neutral 
lead acetate. Odd water dissolves about half its weight of 
aloes, forming an acid liquid which exhibits similar reactions. 
The solution of aloes in potash or ammonia is precipitated by 
acids, but not by water. ( Piiarmacographia , p. 686.) 

The most interesting constituents of aloes are the substances 
known as Aloin . The Aloin of Jafarabad Aloes has been 
examined by W. A. Shenstone. About 1£ lb. of tho powdered 
aloes was treated with enough proof-spirit to make a thin paste, 
and after standing for a few hours was enveloped in folds of 
stout calico and submitted to powerful pressure, by which means 
about 28 per cent, of crude Aloin was obtained. This was 
purified by twice crystallizing from water, then by crystallizing 
several times from dilute spirit, and finally by crystallizing 
twice or thrice from rectified spirit. Portions of the crops of 
crystals thus obtained were burnt with the following results :— 

I. *1104 gram of aloin which had been once crystallized 
from rectified spirit and dried in vacuo over sulphuric acid gave 
*2438 gram of CO 2 and *0-361 gram of H 2 0. 

II. *1380 gram of aloin which had been twice crystallized 
from rectified spirit and dried in vacuo over sulphuric acid gave 
•3012 gram of CO 2 and *0600 gram of H 2 Q. Corresponding to 

Carbon. Hydrogen. Oxygen. 


I . 60*22 5-64 34*14 

II . 60*11 5*60 34-29 


The aloin therefore was evidently in a pure state.* 1-2375 
grain of pure air-dried aloin dried over sulphuric acid in n 
vacuum lost -1987 gram of water, corresponding to 16*0 per 
cent. 

Jli.— 
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When bromine water was added in excess to an aqueous 
solution of the aloin, a copious yellow precipitate fell. This was 
collected after having been in contact with excess of bromine 
water for an hour, washed, dried, and crystallized three times 
from spirit. The brominated .aloin was in beautiful yellow 
crystals, which were rather soluble in cold alcohol, and were 
somewhat more, stable than the aloin itself. It retained only a 
trace of water when dried in a vacuum over Sulphuric acid, 
which was given off on heating to 100 6 0. to 110° 0. *2526 
gram of the perfectly dry substance gave *2539 gram of silver 
bromide, corresponding to 42*75 per cent, of bromine. 

In 1875, Dr. Tilden proposed, as the result of the consider¬ 
ation of a number of analyses of aloins and their derivatives 
made by himself and others, that the. aloins obtained from Bar- 
badoes and Zanzibar aloes might be considered isomeric bodies, 
with the empirical formula C l6 H l8 0 7 , which also agrees closely 
with his analysis of nataloin. This formula requires 59*62 
per cent, of carbon and 5 59 per cent, of hydrogen. Its 
tribromo-derivative requires 42 93 per cent, of bromine. 

It will be seen that of the numbers obtained in Mr. Shen- 
stonc’s anatysis, those for the hydrogen and bromine agree very 
closely with these, and that the proportion of carbon, though a 
little high, also agrees fairly well. 

The water of crystallization found, 16 per cent., is rather 
more than the amount which would correspond to three mole¬ 
cules,. i.e 14*8 per cent. The difficulty of getting air-dried aloin 
of constant coinposition, however, is so great that the result is 
not of much value. 

The following comparative observations with Jafurabad aloin 
and Dr. Tilden’s zanuloin were made:— 

There is no distinguishable difference in the crystalline form 
of the two aloins. 

Neither of them gives any change of colour in the cold when 
moistened with ordinary strong nitric acid; both of them arc 
reddened by fuming nitric acid. And the Jalarubad aloin, by 
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prolonged treatment with nitric acid, yields chrysammic, aloe* 
tic, picric, and oxalic adds as zanaloin and barbaloin do.* 

Jafarabad aloin, when treated with potassium chlorate in a 
hydrochloric add solution, yields a chloro-body resembling 
that given by zanaloin, and when heated with acetic anhydride 
gives an acetyl compound similar to acetyl-zanaloin. 

Both of them, when treated with strong' sulphuric acid and 
potassium bichromate, give a violet coloration closely resem¬ 
bling that given by strychnia, but quickly fading to green. 

Phese results seem to leave no doubt that the aloin of 
Jafarabad aloes is identical with that from Zanzibar aloes, 
though the colour of the former is distinctly a lighter shade of 
yellow than that of the latter. 

The main points of difference among the aloins may be tabu¬ 
lated thus:— 

1. Nataloin obtained from Natal aloes, yields only picric and 
oxalic acids by treatment with nitric acid. Is not reddened, 
-evon on heating, by that re-agent. 

2. Barbaloins yield chrysammic, aloetic, picric, and oxulic 
acids by treatment with nitric acid. They may bo divided into— 

(A) o-barbaloin. obtained from Barbadoes or Moka aloes. Is 
reddoned in the cold by ordinary strong nitric acid. 

(B) 6-barbaloin, obtained from Socotrinc, Zanzibar, and 
Jafarabad aloes. Is not coloured by cold nitric acid, but 
gives an orange-rod coloration when heated with it, and also 
gives a coloration in the cold with fuming nitric acid. (#Mt- 
atone U Phar. Journ., Dec., 1882.) 

Commerce .—Bombay is the centre of the Aloes trade in the 
East and imports from Arabia (and Socotra through Adcu) 
yearly about. 1,500 cwts. of the drug valued at about Us. 80,000. 
Of this quantity from 300 to 400 cwts. (chiefly Socotrinc) uijp 
re-exported to Europe, and 200 to 300 cwts. to Eastern ports, 
tho remainder being consumed in India. 

Madras and Sind occasionally export small quantities • 
Indian aloes to Eastern ports. 
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The Indian varieties of the drug are manufactured in Kattia- 
war (Jafarabad) and in Mysore, and are consumed locally. It 
is impossible to form a correct estimate of the quantity pro* 
duced, but we do not think it can be very great, as the Arabian 
aloes is the drug met with in most parts of India. 

URGINEA INDICA, Kunth. 

Fig. — Wight Ic.,t. 2063. Indian Squill (Eng.). 

Hab.— India. The bulb. 

Vernacular •—Kanda, Jangli-piyaj (Hind., Beng.), Kol-kSndd, 
Kochinda (Mar.), Nari-vengayam (Tam.), Nakka-vulli-gadda 
(Tel.), Kattulli (Mai.), Adavi-irulli (Can.), Jangli-kunda 
( Ouz .). 

History, Uses, &C.—This plant is not mentioned in the 
Nighantas, but the bulb is used in the preparation of Chrfndi- 
bhasma or “ ashes of silver ” which is used medicinally by the 
Hindus. Indian Mahometan writers consider the Indian squill 
to be identical in medicinal properties with the squill of Europe, 
which was used by the Greeks, who prescribed it combined with 
vinegar and honey much as we do at the present time (Dmc. 
ii., I C>2); they prescribe it in paralytic affections, also as an ex¬ 
pectorant, digestive, diuretic, and deobstruent in many diseases, 
more especially in asthma, dropsy, rheumatism, calculous 
affections, leprosy, and skin diseases ; it is also considered to be 
emmenagogue. In the West Urginea SeiUa has been used in 
medicine from the time of Hippocrates ;.in Egypt it was sacred 
to the goclTyplionand atPelusium there was a temple dedicated 
to it; it was thought to have the power of driving away evil 
spirits,and to be symbolic of perpetual generation. The Arabs, 
who followed the Greeks in their estimation of its medicinal 
value, call it Basal-el-unsal ‘'sea onion , 199 or Basal-el-f6r "rat’s 
onion,” and the Persians, Piyaz-i-daShti "wild onion.” European 
physicians in India have expressed various opinions as to the 
medicinal activity of Urginea indica (confer. Phar . of India, 
p. 241), but there would appear to be no doubt that the young 
freshly-dried bulbs are sufficiently, active, as they have been 
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used for many years at certain of the Government Medical 
Store Depdts for making the various preparations of the drug. 

In India the squill is always kept by native druggists in the 
entire state, this form being preferred by the hakims to the 
sliced and' dried bulb. ‘They follow the Greeks and Romans in 
their method of baking squills (cf. Dioee. he. ciit. and Scrib. 
Larg. Comp. 76). 

Description.—Crgtnea indica is very abundant in sandy 
ground near the sea; the dirty white spike of flowers appears 
long before the leaves. The bulb is tunicated, consisting of 
fleshy coats, which enclose each other completely, generally 
about the size of a common onion; colour white; taste bitter 
and acrid. 

Microscopic structure. —Each scale or modified leaf is made 
up of polyhedral cells covered on both sides by an epidermis 
provided with stomata; like a leaf, it has vascular bundles. 
The cells of the parenchyma are loaded with mucilage, and 
contain an enormous quantity -of needle-shaped orystals and a 
few large square or oblong prisms. The presence of the former 
accounts for the itching of the hands experienced by those 
employed to slice the bulb. 

Chemical composition. —The sample dried at 100° C. was examin¬ 
ed by Dragendorff’s method, with the following results:— 

Petroleum ether extract . *036 per cent. 

Ether extract....;... *028 ,, 

Absolute alcohol extract.. *152 „ 

Aqueous extract ... 77*30 „ 

Ash..... 5*09 

The petroleum ether extract was a greasy white residue and 
non-crystalline. The ether extract contained no alkaloidal 
principle; under the microscope a few imperfect four-side plates 
were visible. 

The alcoholic extract from 9 grams of the anhydrous 
squills injected into a cat’s stomach caused vomiting in 20 
minutes, and the passage of a solid stool about an hour after 
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the injection; no blood in vomit or stool; the eat was not 
otherwise affected in any way* The aqueous extract consisted 
chiefly of gum* 

The fresh squill in slices distilled with water afforded a 
distillate possessing an aromatic odour, but in which no 
appreciable amount of oil was visible. The distillate was agitated 
with ether ; on spontaneous evaporation of the ether, a minute 
trace of a white greasy residue was left, possessing an aromatio 
odour—applied to the skin no irritation was induced. We are 
indebted to Assistant Surgeon C. L. Bose for the above 
analysis, which was conducted in the Chemical Examiner’s 
Laboratory, Calcutta. 

Substitutes for Squills 4 —The bulbs of different species of 
Ledcbouria (Scilla, Linn.) are sold in the Indian bazars under 
vomacular names which are equivalent to “ small squill.” 
Ij. hyacinthoides is said by Ainslio to be used by farriers in South¬ 
ern India for the relief of strangury and in fevers occurring in 
horses. (Mat. Ind ., i. f p. 402,) From Dr. Hov6 we learn 
that, the bulbs wero used in the Colaba Hospital, Bombay, by 
Mr. Guise, the Surgeon of the island in 1787, instead of squills. 
For many years ' they were issued from the Bombay Medical 
Storos in lieu of squills (Indian Journ. of Med. Phys. ScL , Jan. 
18th, 1838, p. 9), but of late years Urginea indica has been in 
use; both appear to be oqually satisfactory substitutes for 
squills. 

L. hyacinthoides has a scaly bulb, about the sizo and shapo of 
a small pear, composed of very smoqth and fleshy scales, which 
are so imbricated that thoy might bo mistaken for entire coats 
if not carefully examined; the exterior scales aro dry and 
whitey-brown, the interior fleshy and cream-coloured; the 
odour is nauseous; the taste bitter and acrid. 

Bulbs, the size of a large nut, purchased by one of us in the 
Bombay shops, which wo have cultivated, proved to be those of 
Ledebouria macufata, Dalz. The loaves wore obovate, glabrous, 
wedge-shaped, attenuated into the petiole, purple spotted, and 
never bearing bulbs; scapes bearing a many-flowered raceme 
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of small asphodel-like flowers having a delicate purplish-blue 
tinge, and a bloom like that of the Auricula. This plant is 
very common in the Concan, and comes into blossom in June, 
immediately after the first fall of rain. 

ASPHODELUS FISTULOSUS, Linn. 

Fig .—Wight Ic. % t. 2062; Sibth. FI. Gr., i. 336. 

Flab.—Northern India, Afghanistan. The seeds. 

Vernacular. —Piazi, Bokhat, Binghar-bij ( Punjab , Sind). 

History, Uses, &C.—The plant has a reputation in Sind 
and the Punjab as a diuretic, and the seeds are sold in the shops; 
it is very abundant in cultivated ground about Jhelam and in 
Southern Afghanistan. (Murray.) Sibthorp describes it as 
common near Athens. In Northern India and Afghanistan it is 
eaten as a vegetable. Hesiod, who wrote about 800 B. C. 9 
when he enjoins temperance and simplicity of living in his 
“ Works and Days/’ says (ver. 30):— 

vfjmo i. dv&l Xtracriv, &<ro> irXcov rjpuru itatros 
oW btrov cV fiaKaxn Tt k a\ ao-<pM\afuy Svtiup. 

How much is the half better than the whole! How great a 
blessing is there in Mallows and Asphodel! Theophrastus, 
in his History of Plants (vii., 11), tells us that Asphodel 
roots were eaten by the Greeks, and an Asphodel is described 
by Dioscorides* as a medicinal plant having diuretic and 
deobstruent properties when given internally, and being useful 
as an external application to ulcers and inflamed parts, &c. The 
Homans called the same plant * Hastula regia * or king’s spear, 
and used it as a remedy for morbus regins or t*r*pos (cf. Ilipp. do 
Morbis y ii., 35). Arabic and Persian writers on Materia Medica 
describe an Asphodel with white flowers under the name of 
Khunsa the same, ora very similar plant, is called 

* Diosr., ii., 159. Tho Anthericon of Theophrastus was probably the 
Yellow Asphodel. In Western and Southern India A nthcricum tuberosum, 
Roxb., is in common use as a vegetable, boiling appears to remove the acrid 
properties of these plants. 




480 


LtLIAOEM . 


Ashrnsh, or Saresh in Persian; Ibn Sina says cL»l 

J'jAV'j, To this plant they attribute the same properties as 
Dioscorides docs to Asphodel (confer. Tuhfat-el-tnuminin, article 
The root of Asphodelus bulbosus under the name of 
Tcinissc is used in the East to preparo mucilage and adulterate 
salep. 

Description. —Annual, stem naked, ramous; leaves erect, 
linear, cylindric, fistulous, tapering to a point; scape erect, 
branched; flowers small, white with a brownish line running 
along the centre; filaments ciliate, contracted; corol 6-partite; 
stigma capitate; ovary 3-celled. 

GLORIOSA SUPERBA, Linn . 

Fig.- Bot. Reg., t. 77; Wight Ic., t. 2047 ; Rhccde, Mori. 
Mai. vii., t. 57. Superb Lily (Eng.). 

Hab. —Throughout India. The tubers. 

Vernacular.— Kalih&ri, Languli (Mind.), Bisha-lunguli 
( Beng.), Noga-karia, Indai, Ealdvi (Mar.), Kalaipai-kizhangu 
(Tain.), Kalappa-godda, Adavi-ndbhi (Tel.), Radagari (Can.), 
Khadya-ndga, Nagli, Kalaldvi (Quz.). 

History, Uses, &C. —This very ornamental creeper is 
common ou hedges during the rainy season, and its flowers aro 
used by the Hindus iu the worship of Siva and the Lingam. 
It is one of the sevon.minor poisons of Sanskrit writers, and is 
described in tho Raja Nirghanta under the name of Kalikdri. 
The synonyms are numerous; amongst those which are 
descriptive we may mention Chihna'mukhi “ having a spotted 
mouth,” Sukra-pushpika “ having splendid flowers,” Agni-sikha 
“ having a crest of fire,” and Langalika “ plough-like,” iu 
allusion to the shape of the root. 

Other synonyms, such as Garbjia-ghdtini, Garbha- pdtani , 
Garbha-nud, allude to the use of a paste of the root as an 
application to tho lower part of the abdomen for the purpose of 
promoting lubour pains. In retained pluocnta a paste of the 
root is-applied to the palms of tho hands and soles of the feet. 
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whilst powdered Nigella seeds and long popper are given 
internally with wine. According to the Nighantas, the root is 
purgative, hot, light, and puugent; it increases the secretion 
of bile, and is useful in leprosy, piles, colic, boils, and to expel 
intestinal worms. The starch obtained from the root by 
washing is given internally in gonorrhoea. 

Moodeen Sheriff, who has experimented with the root, states 
that it is not so poisonous as is generally supposed; he has 
taken it in small quantities, gradually increasing the dose to 15 
grains. There were no bad effects, but on the contrary he 
found his appetite improved and felt more active and stronger. 
He has also used it in his practice for many years, and considers 
it to be a tonic and stomachic in doses of from 5 to 12 grains 
given three times a day. In the Concan it is given to cattle to 
expel worms, and in Madras it is believed to be a specific against 
the bites of poisonous snakes, and the stings of scorpions, and 
is also used os an external application in parasitical skin 
affections. Surgeon-Major Thomson states that before being 
used for these purposes it is cut up into thin slices and soaked 
in butter-milk and salt for four or five days, and then dried, 
by which process its poisonous properties are supposed to be 
removed. He also says that the natives select those roots 
which are dichotomous and which they suppose to be those of 
the male plant, whilst single roots, which they suppose to be 
those of the female plant, are rejected. (Diet. Eicon, Prod. 
India, iii., p. 507.) 

Description* —Root tuberous, cylindrical or flattened, 
often 7 to 8 inches in length, and about one inch in'diameter ; 
when fully grown it consists of two tubers Which unite at a right 
angle, one being much shorter than the other ; at the point of. 
union may be seen, on the upper surface, a circular scar marking 
the attachment of the stem, and on the under surface imme¬ 
diately beneath it another, to which a tuft of their rootlets is 
often attached. The tubers are covered with a brown epider¬ 
mis, except at their- points, which are tapering and ndbxly white; 
internally they are juicy, white, and farinaceous, and have a 
III.—61 
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faint acrid odour. The taste is mucilaginous, feebly bitter, and 
has an acid taste. The starch granules are mostly ovoid, 
the vascular bundles few, consisting of spiral and jointed 
vessels. The root is figured by Lyon. (Med. Juris, for India , 
p. 210.) 

Chemical composition. —The root has been examined by War¬ 
den, who obtaij ed from it two resins, a tannin, and a bitter 
principle which he has provisionally named Superbine. He 
considers that the bitter principle is closely allied to, if not 
identical with that of squills. It was found to be very 
poisonous, 0*047 gram injected into the stomach being 
sufficient to kill a full-grown cat. ( Ind. Med . Qaz., Oct. 
1880.) 

Toxicology. —Ainslie and others speak of the root as violently 
poisonous, and it finds a place in the list of Indian poisons 
published by Chevers. ( Indian Ann. of Med. Sci., ii., 
p. 147.) 

Dr. Buttacharjee (Ind. Med. Gaz., 1872, p. 153) reports the 
following case :—A female, aet. 18, swallowed a quantity of the 
powdered root. Symptoms of poisoning appeared in half an 
hour, and were: retching, violent vomiting, spasms and con¬ 
tortions of the body, with fearful racking pain; from time to 
time there were short intervals of relief, followed by a 
recurrence of the same symptoms. Death took place in four 
hours. The post-mortem appearances were congestion of the 
brain and its membranes, with extravasations of blood. The 
lungs, liver, and kidneys were all deeply congested. The 
gastric mucous membrane showed signs of inflammation. The 
peritoneal covering of the fundus of the uterus (unimpregnated) 
was also found inflamed. 


ASPARAGUS RACEMOSUS Wim. 

Fig. — Wight , Z7%, t. 1056. 

Hab*—Throughoat India. 
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ASPARAGUS SARMENTOSUS, wm. 

Fig. — Rheede, Sort. Mat x., t. 10. 

Hab, —Upper India, Concan, and Deccan, The roots. 

Vernacular. —Satfiwar, Sat&vari (Sind., Guz., Mar.), Satamuli 
(Bang.), Shat&vali (Mat), Kil4vari (Tam.), Shatrivari (Tet), 
Shfpari (Can.). 

History, Uses, &C. —These two plants appear to be 
the Satdvari and Maha-sat4vari of the Nighant£s: among the 
synonyms of the first, we find Dvipika, Dvipa-satru, Vara- 
ghantika, Nariyani, and Sata-padi; the synonyms of the second 
are very similar, amongst them we note Bahu-puttrika, Dagdha, 
and Bhasma-rohft. Both plants are considered to be heavy 
and cold, sweet, demulcent, galactogogue, tonic, and strengthen¬ 
ing, and to remove bilious and rheumatic humors, blood diseases, 
and swellings; they are used both internally and in the pre¬ 
paration of several medicated oils. The tubers are candied and 
eaten as a sweetmeat. The fresh juice of the root is given 
with honey as a demulcent in bilious dyspepsia or diarrhoea 
(S&rangadhara). A.s an aphrodisiac, Ohakradatta directs four 
86>'8 of the juice of the roots and four sirs of ghi to be 
boiled in forty sire of milk, and to be flavoured with sugar or 
honey, and long pepper. 

The chief use of the drug, however, is in the preparation of 
medicated oils for external application in nervous and rheumatic 
affections and ^urinary disorders. The N&r&yana taila , a 
popular remedy of this kind, contains the barks of JEgle 
Marmclos, Premna integrifoUa, Oroxylum indicum, Erythnna 
Mica , Stereospennum suaveolens, and Pcsderia foetida ; the. roots 
of Withania somnifera and Bocrhaavia repens, the fruit of 
Tribnlm terrrstris, and the leayes of Solanam xanthocarpum, 
Solatium indicum , Sida cordifolia and Sida rhnrribrjfhlia, of each 
twenty tolas. The whole collection is boiled m 64 sirs of 
water down to one-fourth and strained. To the strained dococ- 
tion is added four sirs each of the juice of Sutuvari and 
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prepared sesamum oil, sixteen sers of cows' or goats’milk, and a 
paste prepared with four tolas of each of the following drugs—* 
Fennel seeds, wood of Cedrus Deodara, root of Nardostackys 
Jatamami, liquid storax, Aoorus root, sandalwood, herb of 
Limnanthemum cristatum, costus, cardamoms, leaves of Desmodium 
gangeticum , of Uraria lagopoides , of Phaseolus tnlobus % and of 
Teramnus labiate, roots of Withania somnifera , Vanda Roxbargkii, 
.and Boerhaavia repens , rock salt. The whole is then reboiled 
and perfumed. ( Chakradaita.) 

Description.—Both plants are scandent woody shrubs, 
the roots of which consist of numerous fusiform, smooth, per¬ 
ennial tubers, 6 to 8 inches long and £ inch in diameter. They 
have a light brown, silicious external covering which is removed 
before they are used. The substance of the fresh tubers is 
mucilaginous, white, and somewhat translucent, and has a 
mawkish, insipid flavour. 

Chemical composition. —The powdered roots were separated 


into— 

Water extract. 52*43 

Crude fibre. 33*65 

Moisture .. 9*46 

Ash. 4*46 


100-00 


The amount of saccharine matter, estimated as glucose, in the 
water extract was 7 14 per cent. Some of this extract was 
boiled and filtered and evaporated down to a soft consistence 
and allowed to remain for three months under a bell jar. At 
the end of that time no crystalline substances had formed, 
indicating the probable absence of crystalline sugars, mannite, 
and asparagin. 

Asparagus adscendens, Roxb. f is an herbaceous,,erect, 
thorny plant growing in Rohilkhand, Guzerat, and other parts 
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of Central India. Though not mentioned in the Nighantas, the 
tuberous root, decorticated and dried, is in general use in India 
under the names of Suffed-mrisli, Dholi-musali, or UjK-musalL 
The commercial article consists of shrivelled decorticated tubers 9 
from 2 to 24 inches long, the largest being about \ inch in 
diameter; they are of an ivory white colour, often twisted, hard 
and brittle; adhering to some of the pieces may be seen portions 
of a yellowish epidermis; when soaked in water they swell up 
and become spindle-shaped, the thickest part being about the 
size of a lead pencil. Under the microscope these tubers present 
a delicate cellular structure, the cells of which contain nothing 
but a little fine granular matter and mucilage; this surrounds 
a central vascular column, the middle part of which is entirely 
occupied by jointed vessels, the outer portions consisting of 
scalariform; the portions of adherent epidermis already men¬ 
tioned are silicious. Suffed-musli has an agreeable mucilaginous 
taste; we have used it largely as an article of diet; it is far 
nicer than Salep, and is generally relished by Europeans. To 
prepare it, take 200 grs. of the powder, 200 grs. of sugar, pour 
upon them slowly a large teacupful of boiling milk, stirring 
constantly all the time. The best white picked roots are worth 
Rs. 25 per maund of 37£ lbs. 

Chemical composition .—The powdered roots were examined 
as those of the previous article, and were found to contain— 


Water extract . 77*65 

Cellulose. 12*85 

Moisture. 6-00 

Ash . 3*60 

100-00 


The water extract was a thick mucilaginous liquid which 
threw out white flocks of albuminous matter when boiled, and 
was not affected by Feliling’s solution. The portion of the root 
insoluble in water consisted of almost pure cellulose* 
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ASPARAGUS OFFICINALIS, Linn. 

Fig ,— Eng. Bot., 339 ; Blackw ., t. 332 ; Sperage, Asparagus 
( Eng. ) t Au9perge (Fr .). 

Hab. —Europe, Southern Russia, Turkey, Cultivated 
in Persia an<LNorthern India. The plant, root, and ripe fruit. 

Fsrnoctt/ar.—'The fruit, Haliyun (lnd. Bazars). 

History, Uses* &C.— Asparagus was well known to the 
Greeks and Romans both wild and in a cultivated state. 
Hippocrates mentions it in his treatise on diet, and in his 
treatise on the Diseases of Women he says that the berries taken 
in wine promote conception. Dioscorides and Pliny describe 
its medicinal properties, and Cato (Be re Rust . c. 161) gives 
full directions concerning its cultivation. The ancients 
considered it to be a wholesome vegetable, dispelling flatulency 
and acting as a mild aperient, diuretic and aphrodisiac. They 
administered the root in wine for calculous affections and pains 
in the uterus, and also considered it beneficial in elephantiasis. 
Ibn Sina calls it haliiin and quotes Galen's opinion of its 
medicinal value. 

The Western Arabs call it Isfer&j ; in Persia it is known as 
M&rchubeh and M&rgiyeh Mt snake wort,'* from its being 
considered to be an antidote for snake poison. Wild asparagus, 
the A. tenui/olius of Linnaeus, was known to the Romans as 
Corruda, a name still current in the south of Prance, where the 
plant is valued for its medicinal properties up to the present 
time. Broussais considered asparagus to be a sedative in 
palpitation of the heart, and it is still used in France as a 
diuretic in cardiac dropsy and chronic gout. The young shoots 
when eaten as a vegetable are well known to communicate a 
peculiar and offensive odour to the urine, a syrup for medicinal 
use is prepared with their juice, 100 parts after clarification 
being added to 190 parts of sugar. 

Some physicians consider asparagus to be useless as a diuretic 
and even injurious to the bladder, but as far as our experience 
goes it has no ill-effects when taken daily for a considerable 
time. Indian Mahometan writers mi medicine merely retail 
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what the ancients have said about this plant; they usually 
prescribe the dried berries which are to be found in the bazars 
of all large towns. 

Description. —The root consists of a short horizontal 
rhizome about } of an inch thick, the upper side is scaly and 
marked by stem-scars, below it gives off numerous long, whitish, 
nearly simple roots, which on drying become much wrinkled. 
It has hardly any odour and a mawkish sweet taste. The ber¬ 
ries are scarlet, about the size of a pea, 3-celled, one or two of 
the cells often abortive, seeds 1-2 in each cell, globose, with a 
horny albumen, and a transverse embryo, far out of the centre. 

Chemical composition .—Examined by Dulong, the root was 
found to contain yellow resin, sugar, gum, albumin, chlorides, 
phosphates, malates, and acetates. Vanquelin and Robiquet 
(1805) discovered asparagin in the shoots, a. substance which 
has since been found in many other plants. Reinsch (1870) 
found in the berries much grape sugar and spargancin, an 
orange-red sublimable colouring matter soluble in ether and 
crystallizing in scales. The seeds contain a fixed oil, an aro¬ 
matic resin, crystallizable sugar, and a crystalline bitter prin¬ 
ciple, spargin . Asparagin, C*H°N 2 0 5 IP0, forms colourless, 
inodorous, and nearly tasteless crystals, which are insoluble in 
strong alcohol and ether. It unites with both acids and alkalies, 
and when boiled with them is converted into aspartic acid, 
C II 7 NO*, and ammonia. Nitrous acid converts it into malic 
acid, C 4 H G 0\ water and nitrogen. For further information 
concerning Asparagin, the reader is referred to Watts 9 Diet . of 
Chcm.y 2nd Ed., I., 325* 

The mean of four analyses quoted by Kiiaig gives the fol¬ 
lowing us the proximate composition 


Water.. 

Albuminoids .. 

Fat .. 

. -25 

Sugar .... 

. -87 

ii 

Nitrogen free extractive . 

.. 2-26 

II 

Collulo&e. 



Ash. 


a 
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The anhydrous plant contained 4'61 per cent, nitrogen, and 
42*08 per cent, carbohydrates. 

ALLIUM SATIVUM, Linn. 

Fig .— Bentl. and Trim., 280; Woodville, t. 256; Reich. Ic. FI. 
Oerm. x., t. 488. Garlic (Eng.), Ail (Fr.). 

Hab. —Central Asia. Cultivated throughout Tw ilm. The 
bulbs. 

Vernncnlar.~La.san, Lahsan (Hind.), Basun, Lashun ( Beng.), 
Vailai-p6ndu (Tam.), Yellulli (Tel.), Beliuli (Can.), Lasuna 
(Mar., Guz.). 

History, Uses, &c.- —Garlic is used as a condiment 
and medicine by the Hindus. In the Raja Nirghanta it is 
described under the name of Rasona, and bears many synonyms 
indicative of its properties, such as Ugra-gandha •“ strong 
smelling,” Mahanshadha “ panacea/ 1 Bhuta-ghna “ destroying 
demons/’ Lasuna, &c. The Hindus consider it to be tonic, hot, 
digestive, aperient, cholagogue, and alterative; useful in cough 
and phlegmatic affections, fever, swellings, gonorrhoea, piles, 
leprosy, colic, rheumatism, and worms. During its use the 
diet should consist of wine, meat, and acids. A decoction of 
garlic in milk is given in small doses in hysteria, flatulence, 
sciatica, and heart disease. A compound garlic powder called 
Svalparasom pinda, which contains garlic, asafoetida, cumin, 
rock salt, sonchal salt, ginger, long pepper, and black pepper 
in equal proportions, is given in doses of about twenty grains 
every morning with a decoction of the root of the castor oil 
plant, in facial paralysis, hemiplegia, sciatica, paraplegia, and 
convulsive affections. Garlic juice is applied externally as a 
counter-irritant. As a condiment, the bulbs are largely used in 
the East. Garlic is the tncopobov 0 f the Gre^k* and Allium of the 
Romans, who appear to have used three kinds, A. sativum, Linn., 
A. oiememm , Linn., and A. ursinnm , Linn. It would be tedious 
to recapitulate all the modioinul properties ascribed to these 
plants by the ancients, us they hardly difl’or from those accorded to 
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garlic by the Hindu physicians. A summary of them may 
be found in Pliny (xx., 23). Garlic is the (thum) of the 
Arabians and (sir) of the Persians; their medical writers fol¬ 
low the ancientsin mentioning three kinds,wz.,Bustani “garden,” 
Bari .“wild,” and Kirdthi “leek-like,” and in the account 
they give of its medicinal properties. The leek-like garlic is 
probably meant for the bulbed leek {Por rum capitatum) of 
Hippocrates {Be Morb . MuL> ii., 89) which was considered to 
have the property of opening the uterus when contracted, and 
He Gubernatis states that in Sicily garlic is still placed upon 
the beds of parturient women. lie also notices the widc-sp.ead 
belief in the protective power of garlic against evil influences 
among the Hindus, Scandinavians, Greeks, and Germans, 
as shown by passages in Sanskrit works, in the Songs of 
Sigurdrifa and Ilelgi, the Volsungasaga and Hippocrates. In 
Bologna, at the present day, it is purchased by every one on the 
feast of Saint John as a guarantee against poverty during the 
year, whence the proverb : 

Chi ’n compra i ai al dc d’San Zvan, 

E povret tot gl'an. {Myth, dcs Plant ., ii./ 7.) 

Garlic is still used medicinally to some extent on the Con¬ 
tinent of Europe and in America, but in England it is hardly 
ever prescribed. A syrup of garlic was formerly official in 
the Dublin Pharmacopoeia, and was given in doses of two 
drachms in moist asthma. As a condiment, it enters into the 
composition of most sauces. After intense fatigue a clove of 
garlic slowly chewed, and swallowed, acts as a very powerful 
restorative. 

Description. —Garlic is a sub-globular compound bulb, 
surrounded by a few dry membranaceous scales, which cover 
the remnant of the upright stem and the 5 to 8 small bulbs or 
cloves arranged in a circle around its base. These bulblets are 
oblong in outline, compressed from both sides, wedge-shaped 
toward the stem, and rounded upon the back. They consist of 
a few thick fleshy scales and a short fleshy axis. Garlic has a 
peculiar pungent and disagreeable odour, and an acrid, burning 
taste. It is used in the fresh state only, 
lit.- «3 
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Chemical composition .—Besides cellular tissue, garlic contains 
between 50 and 60 per cent, of water, 35 per cent, of mucilage, 
some albumen, sugar, starch, and about f per cent, of volatile 
oil, to which its odour and taste are due. W. Dahlen gives the v 
following as the percentage proximate composition:— 


Water. 64*66 

Albuminoids ..•. 6*76 

Fat. *06 

Sugar... trace 

Nitrogen free extractive . 26*31 

Cellulose . *77 

Ash. 1*44 


Anhydrous garlic contained nitrogen 3 06 per cent, and 
carbohydrates 74*45 per cent. ( Landw . Jahrbuchcr , 1874.) 

In its crude state oil of garlic is of a dark brown-yellow 
colour, heavier than water, of a very repulsive taste, and 
consists of oxide and sulphides of allyl. The rectified oil 
consists mainly of the sulphide, (C*H 5 )*S, is colourless, lighter 
than water, and may be obtained artificially by treating an 
alcoholic solution of potassium sulphide with allyl iodide. It 
dissolves easily in alcohol and ether, and sparingly in water; 
with nitrate of silver, mercuric chloride, and other metallic 
salts it forms crystalline compounds. Garlic, niacerated in 
water or vinegar, yields its virtues to these liquids. (Stille 
and Maisch.) 

Allylic sulphide cun also be obtained from the herb and seeds 
of Thlcuspi arvense, together with sulphocyanide of allyl, and oil 
of mustard. The leaves of Sisymbrium Alliaria yield oil of 
garlic, and the seeds oil of mustard. A mixture of these two 
oils is also yielded by Capsclla Bursa-pastor is, Raphanus Rap/ta- 
nistrum, and- Nasturtium . In some cases the oils do not exist 
ready formed; for example, the seeds of Thtaspi arvcnsc emit no 
odour when bruised, and they must be macerated in water some 
time before distillation. (Watts.) 

Commerce .—Garlic is cultivated all over India, and is on sale 
in every grocer’s shop. No statistics arc available as to the 
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quantity produced in India, .which must be very large. Value, 
about Es. 8 per cwt. 

ALLIUM MACLEANI, Baker. 

Pig. — Bot. Mag., 6707 ; Banbury , Set. Papers , p. 156—57. 
Royal Salop (Eng.). 

Hab. —Persia, abundant in the Badghis. The bulbs 
scalded and dried. 

Vernacular. —Badshah or Padshah Salab (hid. Bazars). 

History, Uses, &C.—This bulb appears to be the 
second kind of Salab mentioned by Mir Muhamad Husain in 
the Makhzan, which he describes as black and shining. It is 
brought to India by Afghans in small parcels along with the 
dried fruit and other articles for which they find a sale in the 
Indian Bazars. A solitary specimen of the dried bulb was 
sent to Hanbury by Dr. J. E. Stocks, but did not at the time 
attract attention. In 1858, however, a parcel containing about 
100 lbs. having been offered for sale in the London market, 
Hanbury recognised the drug as identical with the bulb he had 
received from Dr. Stocks as Badshah Saleh, and described it in 
the N. Report, f. Pharm vii., 271. In India the drug is 
regarded as a kind of salep, and is used as such, but, as Hanbury 
remarks, its bitterish somewhat acrid taste quite unfits it as a 
substitute for salep in Europe. The botanical source of the 
drug was discovered by Dr. Aitcbison in 1888. 

Description. —Royal salep consists of dried bulbs whose 
dimensions from base to apex vary from 1 j to 2 inches. The 
largest specimens weigh 730 grains: the average weight, taking 
twenty bulbs, was found to be 337 grains. Allowing for con¬ 
siderable irregularity occasioned by drying, the form of the 
dried bulbs,may be described as usually nearly spherical, some¬ 
times ovoid or nearly oblong, always pointed at the upper 
extremity, and having at the lower either a depressed cicatrix, 
or frequently a large, white, elevated; seur-like mark. Their 
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surface is striated longitudinally, besides which there is mostly 
one broad and deep furrow running in the same direction. 
They are usually translucent, and from yellowish-brown to t 
deep purple in colour. In substance the bulbs are dense and 
horny. After several hours’ maceration in water, they become 
soft, opaque, and of a slaty or purplish hue, and increase 
greatly in volume, regaining their natural size and form. If, 
in this state, a bulb be cut longitudinally into two equal 
portions, it will be seen to consist of a single fleshy envelope 
or scale of excessive thickness whose edges overlap each 
other; this scale surrounding an elongated, flattened bud. 
(IIanbury.) 

Chemical composition .—The powdered bulbs, unless kept in 
well-stoppered bottles, readily absorb moisture from the air. A 
decoction is not coloured with iodine, but is precipitated with 
solutions of ferric chloride and plumbic acetate. No reaction 
for glucose is produced by boiling with Fehling’s solution. 
The ash contained manganese. The powdered bulbs afforded 
moisture 811 per cent., mucilage (water extract) 80*80, 
cellulose 7-14, and mineral matter 3*95 per cent. 

Allium xiphopetalum, Aitch. ct. Baker , Tram. Linn. 
Soc. 2nd Ser. Botant/ f Vol. III., Pt. 1, pi. xlviii., yields the 
Thum-el-bari or “wild garlic” of the Arabs. It has a bulb 
resembling Badshah Salep in shape and appearance, but much 
smaller, a powerful garlic odour, and is much used for pickling 
by the natives. Large quantities are imported. It appears to 
have been sometimes confounded with Badshah Salep. 

In Persia it is known as Sfr-i-piazak or “ onion garlic.” 
Aitchison found it growing abundantly in the Badghis. In 
Bombay it is best known as Muscat garlic, from its being 
shipped from that port. 

Allium ascalonicum, the Shallot, is called by the 
natives Ek-kunda-lasun or Ek/a-kali-lawn, “one-clove garlic,” 
and is used by them to euro earache, a small piece being placed 
in the meatus. It is also fried in butter and preserved in 
honey as an aphrodisiac. 
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Polianthes tuberosa, Linn., Bot. Mag., t. 1817 ; Bot. 
Beg., t. 63— Vent. Gulshabbo, Gulch^rl (Hind., Bomb.), Raja 
f nfgandha (Beng. ), is the Tuberose of the English, the Falla - 
pipa of the Portuguese, and the Arnica nocturna of Rumphius 
(Amb., v., t. 98); it is a common garden flower, considered by 
the natives to be hot and dry, diuretic, and emetic. The bulbs 
are used as a remedy for gonorrhoea. In the Concan they are 
rubbed with turmeric and butter and applied to remove 
(Watiya), small red pimples which often trouble new-born 
children. They are also rubbed into a paste with the juice of 
Durva grass (Cynodon dactylon) and applied to buboes. The 
flower is much valued on account of its perfume, for which it 
is cultivated in Prance; it sometimes emits phosphorescent 
flashes of light in the night. 

SANSEVIERA ZEYLANICA, Willd. 

Fig.— Roxb. Cor. PI. iL, t. 184; Bot. Beg., t % 100; Rhccdc, 
Ilort. Mai. xi., t. 42. Bowstring Hemp (Eng.). 

Hab. —Indian Peninsula. The leaves and root. 

Vernacular. —Murahri, Marul (Hind.), Murba, Gorachakra 
{Beng.), Marul-kalang (Tam.), Ishdma-koda-nkr ( Tel.) , Glian- 
asphan, Morvel (Mar.), Katu-kapel (Mai.), Heggurutik^ 
(Can.), Murvel (Gnz.). 

History, Uses, &C.—This plant is the MurvS of Sans¬ 
krit writers; it is mentioned by Manu (ii. f 42,44) as the source of 
the fibre from which the bowstrings and girdle (maurri) of the 
Kshatriya or warrior caste of Ilindiis was made. In the 
Uttaracharitra the young prince Lava is represented as wearing 
a garland of Murvi as symbolical of his position of warrior and 
penitent. In the Nighantas it bears numerous synonyms, such 
as D£vi ‘‘goddess,” Morata, Madhurasa, Madhusrava “having 
a sweet juice > ,, Snighda-parni “having glossy leaves,” 
Prithak-parni “ diverse-leafed,” Pilu-parni, &c., and is described 
as purgative, heavy, sweet, pungent, tonic, and cardiacal; a 
remedy for bile, heat of blood, gonorrhoea, tridosha (a corruption 
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of the three humors), thirst, heart disease, itch, leprosy, fever, 
rheumatism, and glandular enlargements. Rheede gives the 
following account of its medicinel uses in Malabar:—“l?olia 
trita et in formam boli redacta, adversus opfchaliniain et 
oculorum suffusionera assumuntur : cum radiee addito Allio ac 
Auripigmcnto in oleo Scry (Him decocta, gonorrheeam sanant, si 
nempe caput cum oloo illo illinatur. Bulbus cum Sandalo citrino 
et butyro bubulino tritus linimentum exhibet, in nervorum con- 
tractionibus et ardoribus adhibendum. Tota denique planta 
oleo butyroque incocta omnium acculorum vitia cmendat.” 

Ainslic (Mat. Lid., ii., 192)remarks:—“This fleshy creeping 
root is, in a slight degree, warm to the taste, and of a not 
unpleasant odour ; and is prescribed, by the native practitioners, 
in the form of an electuary, in consumptive complaints and 
coughs of long standing, to the quantity of a small teaspoonful 
twice daily. The juice of the tender shoots of the plants they 
administer to children to clear their throats of viscid phlegm. 
The plant is cultivated in groat abundance at Cumhum, and 
on the Vurscnand Mountains in the Dindigul District.” 

Description. —Root perennial, stoloniferous. Stolones as 
thick as the little finger, runuing under the ground, inserted in 
sheathing scales. Stem none. Leaves radical, from four to eight, 
the exterior ones shortest, spreading most, and considerably 
broader, the interior ones nearly erect, froml—4 feet long, semi- 
cylindric, grooved on the upper side, each ending in a round, 
tapering, sharp point ; they arc all coloured with deeper and 
lighter green, and somewhat striated, but otherwise are smooth. 
Scapes issuing from the centre of the leaves, from 1—2 feet 
long, including the raceme, or flower-bearing part, erect, 
round, smooth, about as thick as a small ratan, between the 
raceme and the base these are at regular distances, four or five 
pointed, alternate sheaths. Racemes erect, about as long as, or 
longer than, tho scape below the flowers, striated, smooth. 
Flowers middle-sized, greenish-white, erect, collected in fasci¬ 
cles of from 4 to 6, on little, regularly distant tuberosities of the 
rachis. Bracts small, mcmbranacoous. Pedicels clubbed, short, 
ascending, ono-flowered. Calyx none. Coralla one-petalled, 
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not in the least wrinkled, funnel-shaped, half six-cleft; 
divisions nearly linear. Filaments length of the divisions 
of the coralla, and inserted into the base. Anthers linear- 
oblong, incumbent, half two-cleft. Germ 3-lobed, 3-celled, 
each containing a single ovule, attached to the axis. Style 
length of the stamens. Stigma 3-sided, clubbed, entire. 
Berries 1—3, slightly united; when single, globular, fleshy, 
orange-coloured, smooth, the size of a pea, ohe-seeded. Seed 
globubar. Embryo simple, lodged near the base of the peri- 
sperm on the outside. [Roxburgh.) 

Chemical composition .—An alcoholic extract from the fresh 
roots was mixed with water acidulated with sulphuric acid, 
and agitated with petroleum ether, ether, then rendered alkaline 
and reagitated with ether. 

The petroleum ether left on spontaneous evaporation a viscid, 
slightly greenish-yellow residue, with a ginger-like odour, 
similar to that of the fresh roots. The extract was partly 
soluble in absolute alcohol, the solution possessing a pungent 
ginger-like taste and acid reaction. The portion insoluble in* 
alcohol was white and hiid the properties of a wax. 

The acid ether extract had a fragrant vanilla-like odour and" 
was yellowish-green. It contained salicylic acid, a yellow 
neutral bitter resin, a greenish acid resin, traces of an alkaloid, 
and a white neutral principle, slightly soluble in cold absolute 
alcohol: the nature of this principle was not ascertained. The 
alkaline ether extract contained a crystallizable white alkaloid, 
affording a slight yellowish-red colour with Frohde's reagent 
in the cold, changing to blue on warming; and, with nitric 
acid, a faint yellow coloration. We provisionally name this 
alkaloid Samevierine. 

HERMODACTYLUS. 

Vernacular .—Surinjdn [Ind. Bazars). 

History, Uses, &C.—The Hermodactyl, or “Finger of 
Hermes,” was unknown to the early Greeks; it appears to 
have been first used medicinally by the Arabs or later Greek 
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physicians; it is first mentioned by Alexander of Tralles, who 
flourished A.D. 560. (Lib. XT.) It is deserving of special 
notice that under the name of Surugen or Ilcrmodactyl, Serapion 
comprehends the *<&x i * ov and v of Dioscorides and tho 

ipfiobaicTvXos of Paulas ^Egincta.* (Pereira, Vol. II., Pt. I., 
p. 166.) Masih and other early Arabian writers describe three 
kinds.of Hermodactyl, tho white, yellow, and black; in this 
they are followed by most of the more recent Mahometan 
writers. According to Ibn Sina, the flower of the Surinjan is 
the first flower which appears in spring in the moist valleys 
beneath tho mountains; the leaves, he says, lie flat upon the 
ground, the flowers are yellow and white. Mir Muhammad 
Husain states in tho Makhzan that the white is the best, and that 
it is not bitter; next the yellow ; both may be used internally; 
tho black, he says, is poisonous and only to be used externally. 
IIo describes the Hermodactyl plant as having leaves like a leek 
and a yellow flower; it is called in Persia tihambalid ; the black 
variety, he says, has red flowers. 

Aitchison states that the corms of Mercndera persica (Boiss.), 
a plant with pale pink or white flowers, arc sold at Meshed as 
Shambalid , and are one of the kinds of Hermodactyl; they may 
occasionally be mixed with those of Colchlcuni h peciosum (Stcv.), 
also a common plant in the Badghis and Kliorasan. The 
Kashmir Hcrmodactyls (Surinjdn-i-talk) are, he says, un¬ 
doubtedly the corms of Colducuni luteutn (Baker). Mahometan 
physicians consider the drug to be* deobstruent, alterative, and 
aperient, especially useful in gout, rheumatism, liver, and 
spleen. In gout they combine it with aloes : with ginger and 
pepper it is lauded as an aphrodisiac; a paste made of tho 
bitter kind with saffron and eggs is applied to rheumatic and 
other swellings; tho powdered root^is sprinkled on wounds to 
promote cicatrization. Two kinds of Surinjin arc met with in 
Indian shops, bitter and sweet. European physicians in India 
who have tried the drug consider the sweet Hermodactyl to be 
inert or nearly so, and the bitter to have properties similar to 
Colchicum. (Phar. of India, p. 246.) 

• Conf. Dios, iv., 82, 83. Paulus JS. in., 78. 
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Description. —Surinjfoi-i-shfrln, or tasteless Hermo- 
dactyl. Speaking of this drug as furnished to him from India 
by Dr. Hoyle, Pereira says :—“In their general form these corms 
resemble those of Golchicum autumnale . They are flattened, 
cordate, hollowed out or grooved on one side, convex on the 
other. At their lower part (forming the base of the heart) is a 
mark or disc for the insertion of the root fibres. Their size 
varies; the specimens I have examined were from £ to 14 inch 
in length or height, 1 to l'l inch in breadth, and about 4 an 
inch in depth. They have been deprived of thoir coats, are 
externally dirty yellow or brownish, internally white, easily 
broken, farinaceous, opaque, odourless, tasteless, or nearly so, 
and worm-eaten. They agree precisely with Ilermodactyls 
furnished by Professor Guibourt.” 

Surinj&n-i-talkh, or bitter Hermodactyl. The corms of this 
variety arc distinguished from the preceding by their bitter 
taste, their smaller size, and by having externally a striped or 
reticulated appearance. Their colour for the most part is darker ; 
in some specimens it is blackish. One conn is ovate cordate, 
one inch in height or length, £ of an inch broad, and about 
£ inch thick, grooved or hollowed on one side, convex on the 
other; of a brownish-yellow colour, semi-transparent, has a 
horny appearance, and is marked by longitudinal stripes, indi¬ 
cating a laminated structure. A socond is opaque, amylaceous, 
reticulated externally, white internally, less flattened and of a 
remarkable shape, the concave or hollow side of the corm being 
continued half an inch below the mark for the attachment of 
the root fibres.” (Mat. Mod., Vol. II., Pt. I., p. T67.) Pereira’s 
description agrees exactly with the Ilermodactyls which wo 
have examined. 

Microscopic structure. —The starch grains of the tasteless 
Hermodactyl are large and muller-shaped, with a distinct 
liilum. The starch of the bitter kind is angular by compres¬ 
sion of the cells, and appears to be broken as if by heat. 

Chemical composition. —Lecanu has analysed the tasteless 
variety, and obtained the following result:—Starch (forming the 
III.—63 
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bulk of the drug), fatty matter, yellow colouring matter, gum, 
supermalates of lime and potash, and chloride of potassium. 

We have made comparative analyses of the Bitter Surinjan 
from Lahore and the Sweet Surinjan (Merendera persica). 



Bitter. 

Sweet. 

Ether extract. 

.. 1*31 

*69 

Alcoholic extract .. 

. *54 

6-23 

Water extract . 

.. 12*56 

12*52 

Starch. 

. 65*00 

65*90 

Cellulose. 

. 8-64 

356 

Ash.. 

. 2*20 

2*15 

Moisture. 

. 9*75 

8-95 


The ether extract of the bitter Surinjan contained a resin 
giving a rose-red colour with sulphuric acid. The ether 
extract of the sweet kind consisted of fat. Both drugs 
contained an alkaloid giving precipitates with tannin and the 
usual reagents, and both contained an organic acid related to 
malic acid. A much larger quantity of Fehling reducing 
principle was present in the sweet than in the bitter drug, and 
this is shown in comparing the amounts of extract dissolved out 
by alcohol. 

Commerce .—Bitter Hermodactyls are imported into India 
from-Kashmir. The sweet kind conies from Persia. Yalue, 
Re. 1-4-0 per lb. 

Substitute /of the Bitter Hermodactyl .—The sliced bulb of 
Narcissus Tazetta (the true Narcissus), a plant which, when in 
bloom, covers like a white carpet great portions of the plains 
of Belibeham and valley of Sha’b-bawan in Persia, is imported 
into India as bitter Hermodactyl. 

It may be at once detected by its larger size and tunicated 
structure. The taste is ^bitter and acrid, the substance amy¬ 
laceous and very similar to that of the Hermodactyl. The 
starch grains are rounded and not compressed. It is used as 
an external application, and, according to the author of the 
Makhzan, has properties very similiar to those of Sdri'i- 
jan-i-talkh. The several species of Narcissus (Gr. mpKiwos) 
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have a similar action. Pliny describes their emetic, purgative, 
maturativc, and drying powers, and, referring to their soporific 
virtue, says, “ et a narce narcissum dictum non a fabuloso 
puero.” The Arabs give a similar account of them. Orfila’a 
experiments upon dogs show that they act as local irritants, 
and also exert a depressant and paralysing effect upon the 
brain and whole nervous system. In man small doses are 
emetic; recently from 15 to 30 grains of the flowers of the 
common daffodil have been recommended as an emetic for 
children. 

The following is an analyses of the corms of Narcissus 


Tazetta :— 

Ether extract .. '39 

Alcoholic extract . 1'02 

"Water extract. 10'24 

Starch. 71 '86 

Cellulose. 3'84 

Ash. 1-90 

Moisture. 10'75 


The ether extract was fragrant and greasy. The alcoholic 
extruct contained au alkaloid, bitter and acrid in taste, and a 
resin. Malic acid was present. 


HIRANYA-TUTTHA. 

This substance hears a Sanskrit name fjwf “ golden 

collyrium,” which, in the vernaculars, is converted into Haran- 
tuttha or Haran-tutiya. It is a medicine of great repute in 
Afghanistan and Northern India, and is a dark-brown dry 
extract, sold in small pieces, which is prepared from the corms 
of Colchicum luteum.( Baker), and possibly from other species of 
Colchicum. In Sanskrit Tuttham or Tutthdnjana is a term 
applied to collyria made of sulphate of copper or of the root of 
a plant with a yellow (lower, which has by some been supposed 
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to be a Curcuma, but which is undoubtedly Colchicum Inteum , 
a plant found in the Punjab, Afghanistan, and Kashmir. 
C. Masson, iii his narrative of an Excursion into the Hazareh 
Country in 1832 ( Trans.Bombay Geography Soc. ii.,p. 60), notices 
a small bulbous root, which the Afghans dug up at B&d Assiar 
on the banks of the Ilelmund, and which appeared to be a kind 
of Colchicum, for the purpose of preparing Ilaran-tutlha , a 
medicine of great iputo among the Afghans. He also re¬ 
marks :—“ It is s'.d in small pieces of a dark-brown colour, and 
resembles a drj extract." Masson travelled through a great 
part of Afghanistan on foot, mixing with all classes of tho 
people, and his experience of their manners and customs is 
very interesting. 

SMILAX CHINA, Linn . 

Fig. — Kcempfcr Amcen., t. 782. China root (Eng.), Squine 
(*>•)• 

Hab.—China. 

SMILAX GLABRA, Roxb. 

Fig.— Seeman , Bot. of tho Herald , tt . 99—100. 

Hab.-^-Sylhet, Garrow Hills, 8. China. The tuberous 
roots. 

Vernacular. —Chob-chini (Lid. Bazars), Too-fuh (Chin.), San- 
kira (Japan), Cay-khuc-khac (Coch.-Chin.), Paringai-puttai 
(Tam.), China-pagu (Mai.). 

History, Uses, &C.—This drug was introduced into 
Goa from China about A.D. 1530 (Garcia). Previous to this 
date it is not noticed by any of the Mahometan physicians. 
The Portuguese, however, appear to have lost no time in carry¬ 
ing it to their factories in Persia, as it was mentioned, a few 
years after its introduction into Goa, by Mir Imad-ed-din Mah¬ 
mud of Shiraz, Mirza Kazi of Yezd, and Mir Muhammad 
H6shim of Teheran. In 1669 it was described as a well-known 
drug in the Tuhfat-el-imminin under the name of Chub-chini 
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(Chinese wood), in Arabic Khashab-es-sini. The author of the 
Makhzan-d-Adwiya has a long article upon its medicinal virtues. 
He also notices particularly the variable appearance of different 
samples of the drug, and directs that what is heavy, of a rosy 
colour, and free from knots is to be selected. He tells us that 
the fresh root is sometimes brought to India; some of this he 
planted at Moorshedabad (A. H. 1178) ; it produced a climbing 
stem with small elongated leaves, not unlike a bamboo; after a 
year’s time he dug it up, but found that the roots had degene¬ 
rated and did not retain the qualities of the China article. 
Chub-chini is considered by these writers to be anti-rheumatic, 
anti-syphilitic, aphrodisiacal, and demulcent. Loureiro sajs of 
it, “ valet in quibuscuuque doloribus vagis, venereis, aut 
rheumaticis," 

Ainslie (Mat. Ind., i., 70) notices its use in Southern India as 
an anti-syphilitic and as a remedy of much repute in a disease 
called may gum vaivoo , in which the limbs are stiff and contracted. 
He also states on the authority of the Abbe Rochon* that “the 
Chinese often eat the root instead of rice, and that it contributes 
to make them lusty/ 1 Roxburgh states that the Smilax glabra , 
a native of Sylhet and of the adjacont Gar row country, where it 
is called Hurina- shook-China, has large tuberous roots, not to be 
distinguished by the eye from China-root, and that the natives 
of the country use a decoction of the fresh root for the cure of 
sores and venereal complaints (Flora Indica). This plant also 
grows in China and affords some of the China-root of commerce. 
(Trimen’s Journ. of Bot., i., 102.) 

The reported good effects of China-root on the Emperor 
Charles V., who was suffering from gout, acquired for the drug 
a great celebrity in Europe, and several works were written in 
praise of its virtues. But though its powers were soon found to 
have been greatly over-rated, it still retained some reputation 
as a sudorific and alterative, and was much used at the end of 
the 17th century in the same way as sarsaparilla. It still 
retains a place in some modern pharmacopoeias. (Pharma,• 
cuyrajphia.) 

* Voyage to Madagascar and the East Indies? Loudon, 
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In the East, Chub-chini is still as highly esteemed as it ever 
was, and the China Trade Returns show a steady yearly 
increase in the quantity shipped from Southern China. 

Description. —The tubers, which are formed upon the 
fibrous roots of the plant, are of the shape and size of an 
elongated kidney potato, somewhat flattened, knotty, covered 
with a rusty-coloured barl^, sometimes smooth and shining, 
sometimes rough; internally their substance is of a pink¬ 
ish-white colour, hard and farinaceous, insipid, mucilaginous 
and inodorous. 

The drug is usually peeled and trimmed, and consequently 
is of irregular form, resembling a piece of heavy pinkish-white 
wood. 

Microscopic structure .—The bark consists of thick-walled 
dark-brown brick-shaped cells, which contain bundles of crys¬ 
talline needles and resinous matter. The bulk of the tuber is 
made up of a parenchyma, the cells of which are large, thin- 
walled, and loaded with starch, some pink colouring matter is 
also present. The starch grains are large and have a radiate 
hilum. The vascular system is scalar if orm, and is associated 
with porous wood cells. 

Chemical composition .—The authors of the Pharmacographia 
endeavoured to obtain from the drug P"riUin, the crystalline 
principle of sarsaparilla, but without success. 

A proximate analysis of the air-dried drug afforded :— 


Ether extract (fat). 0*33 

Alcoholic extract (sugar, glucoside). 1*72 

Aqueous extract (sugar, gum, &c.) . 6*79 

Crude fibre. 13*79 

Ash.*. 1’47 

Moisture .. 6*10 

Starch (by difference) .. 09*80 


10000 
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This root contained no alkaloid, but the alcoholic extract 
contained a glucoside, and a colouring matter which gave an 
olive-green tint with ferric chloride, but no precipitate with 
gelatine. With soda it afforded a deep red colour, and was pre¬ 
cipitated from solution by neutral plumbic acetate. The sugar 
present abundantly reduced Fehling’s test without previous 
inversion. The amount of ash, consisting of alkaline salts is 
very small. 

Professor Kobert has recently separated from true sarsa¬ 
parilla three glucosides, smilacin, sarsasaponin, and parillin,— 
these compounds differ in physiological activity,but are members 
of a homologous series to which has been assigned the general 
formula 0“ II 4n — 9 0 10 


Commerce .—From 16,000 to 17,000 peculs of 133 lbs. each are 
annually produced in Southern China. The greater part is 
consumed in China, but a very considerable portion must reach 
India, as the drug is to be found in every bazar throughout the 
country. 

Smilax ovalifolia, Roxb., Rheede, Sort. Mai. fit'., t. 31, 
Jangli-ushbah (Hind.), Malai-tamara(Ta»i.), Konda-tdmara 
(Tel.), Gutwel, Gdtl (Bomb.), Kal-tdmara (Mai.), is a climbing 
shrub very common in the Goncans. The roots are very 
numerous, and have a general resemblance to sarsaparilla. A 
section shows a dry, suberous, brown bark; secondly, one row 
of 5-sided yellow cells, which are more or less wedge-shaped, 
tlicir nuclei being situated towards the apices ; thirdly, a range 
of numerous rows of ovoid cells, variable in size, with central 
nuclei; these extend as far as, and partially surround, the 
vascular zone, whieh consists of large vessels with generally 
two smaller ones in contact with them. Within the vascular 
zone the central portion of the root is made up of large thin- 
walled cells, filled with starch or red colouring matter; the 
latter is most abundant in young roots. The drug is not used 
by the natives, but in Goa it is kept in all the shops, and is the 
country sarsaparilla of the Portuguese. 
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DRACAENA CINNABARI, Balf. f. 

Fig. — Balf. f. in Trans. Roy . Soc. Edin. xxx Tab. 
xcvi—xcvii. Dragon's blood ( Eng.), Sang-dragon (Fr.). 

Hab. —Socotra. The resin. 

Vernacular. —The tree—Kharya ( Socotra). The resin—Dam- 
khoheil, Edah (Socotra), Dam-el-akhwain (Arab., Ind. Bazars), 
Hira-dukhi (Hind.), Hira-dakhan (Bomb.), Kandamurgarittam 
(Tam.), Katgamurgam-nitdru (Tel.). 

History, Uses, &C. —On the Dcir-el-Bahari monument 
at Thebes, erected by Hatasu, a queen of the 18th dynasty, who 
lived about 1700 B.C., there are representations showing the 
commissioner of the queen going over the sea to the country of 
Punt and of c To Nuter/ and bringing therefrom, amongst other 
things, plants bearing ‘ Ana/ which is shown as a guin or resin 
in the form of red tears on the stems of small trees with 
ovate-lanceolate leaves. The To Nuter of the inscription has been 
identified with the Sacred Islands of Pliny, and the modern 
archipelago, including Socotra. The gum or resin is probably 
dragon’s blood, as that is the most remarkable substance of the 
kind produced on the island. The author of the Pcriplus of 
the Erythrean Sea, AD. 54*68, mentions tciwdfiapi as a produc¬ 
tion of the island of Dioscorida, the ancient Greek name of 
Socotra. Dioscorides (v. 6*3) notices its uedieinal uses under 
the same name, and states that it is produced in Libya (Africa). 
Both he and Pliny (33,38) distinguish it from the mineral 
cinnabar; the latter writer states that the price of genuine 
ciunabaris is fifty sesterces per pound. A myth was current 
among the Greeks and Romans that this substance was the 
blood of the dragon or python crushed beneath the weight 
of the dying elephant, round which it had wound itself 
to suck the animal’s blood. Rufus Eplmsius and Galen 
notice the use of the drug for stopping lueuiorrhagc from 
n ouiids. 
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Among the Arabs it bears, many names, such as Dum-cl- 
akha-wain, Shayyan, Aida vulg. Eda, Dam-el-tinmn, and Dam- 
el-thuaban ‘‘dragon’s blood,” Eland am, Kutir-cd-dam, and later 
El-katir-el-makki vulg. Katr*makkeh. Johanna-bin-Masa- 
wiyeh, physician to the Caliph Ilarouncl-Rashid, specially 
recommends it for strengthening the stomach and liver, and us 
an astringent ingredient in collyriums. On account of its use 
as a collyrium, the Arabs sometimes call it Dam-kuhl or simply 
Kuhl “collyrium.” 

Among the Persians it is known as Khdn-i-siy£wash, and 
they have a myth that when Afrasiab killed Siyawasli, this 
plant sprung up upon the place where his blood was shed. The 
author of the Burhun, who relates this story, also remarks that 
the gum i3 said to come from Africa. HajiZoin (1308) notices 
three qualities of dragon’s blood, viz., Chakideh * drop/ Turabi 
1 earthy/ and Khashabi ‘ mixed with wood.’ Ho says it is not 
the gum of the hakam (Cmalpinia Sapprut) as supposed by 
some, but of a tree growing in Africa. The author of the 
Tvhfat-cl-mumin'm states that the plant which produces it is 
not known ; lie notices its use for painting glass. The author 
of the Maklizan (1770) merely repeats what older writers have 
said. 

Ainslic (Mat. Ind., i., 113) remarks that it is often con¬ 
founded with Kino by the native doctors of Lower India. 
The Tamool doctors recommend a solution of it in arrack as 
an external application to the head and temples in cases of 
syncope. 

Although the early European travellers in the East 
mention Socotra dragon’s blood, Guibourt and * Pereira do 
not notice it, and nothing exact regarding its source was 
known until Wellstead (Journ. Roy . Oaog. Soc v. (1835), 108) 
described the tree, but wrongly supposed it to be Pteroc&rpua 
Draco. 

Professor Bayley Balfour, who visited Socotra a few years 
ago to examine the fauna and flora of 1 lie island, was the first 
1J1.—64 
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to give us any exact information concerning the species of 
Dracaena yielding dragon’s blood in Socotra, and the way in 
which it is collected. He says, the resin exudes most abun¬ 
dantly immediately after the rainy season; the natives collect 
it by chipping it off with a knife into a small bit of skin placed 
against the tree; there are different qualities collected: 1st, 
the large tears, which are the best and most expensive, and are 
called Edah am$al (J I £ oo \ best Edah) ; 2nd, small portions 
which become detached, forming powdery dragon’s blood or 
Edah dukkah (*S***jI Edah dust); 3rd, an inferior kirid, 
obtained by melting the refuse into cakes, called Edah mikdhah 
(Edah of the ladle). 

Description. —The best quality may at once be distin¬ 
guished by its occurring in tears, the surface of which is covered 
by a dull red powder. When broken, the surface is glassy, 
translucent, and of a beautiful garnet colour. Imitation tears 
are manufactured in India from the powdery dragon's blood; 
they may easily be detected by their wanting the glassy 
fracture of the genuine article. Cake dragon’s blood is also met 
with; it is of a dull red colour, and contains fragments of bark- 
wood, and other refuse. 

Chemical composition.— See Calamus Draco. 

Commerce .—The drug is imported into India through 
Bombay. 

Zanzibar Dragon’s blood is similar in appearance to 
that which comes from Socotra, and is not distinguished 
from it in Indian trade. Hildebrandt has ascertained that 
it is obtained from the stems of Dracaena Schizantha 
(Baker). 

The natives remove pieces of the bark about two inches 
square, and the cavity in two to three weeks’ time becomes 
filled with the resin. In Zanzibar it is used in ophthalmia, 
and is said to be called “ Macziwa ya watu wawili,” meaning 
the milk of two men, or “ Matcho ya watu wawili,” the eyes 
of two men. 
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ANANAS SATIVA, Linn. 

Fig Bot. Mag,, t. 1554; Rheede , Ilort. Mai, xi,, t. 1. 
Pine-apple (Eng.), Ananas (Fr.). 

Hab. —America. Cultivated throughout tho East. The 
fruit and leaves. 

Vernacular. —Anannfis (Hind.), Anfinas, Anaras (Bcng.), 
Annas, Aunis (Mar.), Andras (Onz.), Andsha-pazham (Tam.), 
Anasa-pandu (Tel.), Kaita-chakka, Parangi-chakka (Mai), 
Anfinasu-hannu (Can.). 

History 9 Uses, &C. —The Pine-apple was unknown in 
India prior to the discovery of America; it was first made 
known to Europe by Hernandez in 1513, and was introduced 
into India by the Portuguese from Brazil in 1594. 
Its introduction is mentioned by Abu Fazl in the Ayecn-i- 
akbari, and also by the author of the Ddra Shalcoh. The 
vernacular names are mostly derived from the American names 
Anasi and Nanas, but the Malabar name Parungi- chakka 
signifies “ European Jack fruit.” Rheede states that in Mala¬ 
bar the leaves boiled in rice-water and mixed with Pulvis 
Baleari afford a drink which is given to dropsical patients to 
purge off water; the unripe fruit is given with vinegar to 
cause abortion and to relieve flatulent distension of the 
abdomen. The author of the Makhzan-el»Adwiya describes two 
kinds of pine-apple, viz., the ordinary kind, and a small kind of 
superior sweetness and flavour called Kaunla. He says that tho 
fruit is cold and moist, suitable to those of a bilious tempera¬ 
ment, but not to the phlegmatic; to lessen its ooldness it should 
be cut in thin slices and washed in salt and water and after- 
wards in pure water; it may then be sprinkled with sugar and 
rose-water and eaten. A little ginger is also said to render the 
fruit more wholesome. Pine-apple chutney, preservo, and 
sherbet are also mentioned, but nothing is said ‘about the 
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medicinal use of the leaves and unripe fruit. From the special 
opinions of medical officers in India recorded in the Diet . Econ. 
Prod . of India (i., 238), it appears that a belief in the aborti- 
facient properties of the leaves and unripe fruit is common 
throughout India among the natives. 

Chevers (J led. Juris., p.715), on the authority of BabuKanny 
Lall Dey, has the following description of its use in Bengal:— 
‘*A green, unripe one, only half-grown is used. It is decor¬ 
ticated, and the pulpy mass of a whole one is administered to 
the woman with a small quantity of salt. It is efficacious only 
during the earlier months of pregnancy; and, after the third 
month, its action is very doubtful. But, if administered to 
suitable cases, the uterus begins to contract within twelve 
hours, when slight haemorrhage occurs also. Its action then in¬ 
creases, and within the course of twenty-four hours the ovum is 
expelled. Occasionally the woman’s life is jeopardized by 
flooding, but, as a rule, there is not much danger to be ap¬ 
prehended. 1 * Again, at page 718, Chevers says: “ A note which I 
have from BabuEoylas Chunder Chattorjee renders this matter 
plain. He says that acid fruits are regarded as abortives. He 
knew a case in which a woman aborted at an advanced stage of 
pregnancy by eating ( with that intention) about two pounds of 
ripe pine-apple. This fruit is rendered unwholesome by the 
presence of a very strong fibre which acts as a mechanical irri¬ 
tant on the bowels. I had under my own care an English lady 
who died of d) r sentery, after having aborted, at about the fifth 
month of pregnancy. The cause of her illness appeared to be 
the ravenous eating of raw pine-apple. ,, 

Description.-— The plant is biennial, not unlike an aloe, 
but the leaves are much thinner, and of a hard fibrous texture, 
with numerous short ^harp spines on the edges. The fruit is 
produced on a short stem which rises from the centre of the plant, 
and bears a scaly conical spikc> surmounted by a number of small 
spiny lea ves called the crown. This conical spike bears a number 
of small bluish flowers having three petals and a 3-parted 
calyx; after flowering, it gradually enlarges and eventually 
becomes a succulent fruit of a rich orange-yellow colour. 
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Chemical composition .—The essence of pino-applo is prepared 
artificially by mixing butyrate of ethyl with 8 or 10 parts of 
spirit of wine. Pine-apple juice contains a proteid-digesting 
ferment. Three fluid ounces digest 10 to 15 grains of 
coagulated albumen ; it acts equally well in acid and alkaline 
solutions, and best in a neutral fluid. The juice also contains 
a milk-curdling ferment. 


The ash has the following composition 


Potash. 

Magnesia . 

T ji rrm . . . 

. 8-80 

. 1215 

Phosphoric acid. 

. 4-08 

ft 

Sulphuric acid . 



Silica . 

. 4*02 

tf 

Phosphate of iron . 

. 2-93 

99 

Chloride of sodium . 

. 1701 

99 

Chloride of potassium . 

. -88 

99 

(Quoted by Kensington in 

Chemical Composition 

of Foods i 


Sfc., Sfc.) 
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COMMELINA BENGALENSIS, Linn . 

Fig- — Clarke, Comm . et Cyrt ., 14, pi. iv.; Wight Ic. 9 
t. 2065. 

Hab. —Bengal, Peninsula 1 , Sind, Concan. The herb. 

Vernacular .—KSnchara (Hind.), Kaehrdddm, Kanchara 
(Jieng .), Chura, Kanna ( Punj ., Sind), Kena (Mar.), Kanang- 
karai (Tam.), Venna-devi-kura, Niru-kassuvu (Tel.), Ilittagani 
(Can.). 

History, Uses, &G.—This and several other species of 
Commelina are included under the Sanskrit name of Kanchata. 
They arc small herbaceous plants which appear everywhere 
towards the end of the rainy season and are remarkable for 
their brilliant blue flowers. The stems, roots, and seeds which 
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contain much mucilage and starch are used on account of 
their demulcent properties, and are eaten in times of scarcity. 
0. communis is said by Loureiro to be refrigerant and laxative, 
and to be useful in strangury and costiveness. 

Tradescantia axfllaris, Wind., Rhccde , Hort. Mat. x., 
t. 13. A very similar plant, and often called by the same 
vernacular names, has similar properties, and its seeds have 
frequently proved to be a valuable resource in times of famine. 
Ainslie notices it under the Tamil name of Nirpulli {Mat. Ind., 
ii., 260). 

Lyon found the seeds to have the following percentage com¬ 
position:—Water 10'26, fat 0*62, albuminoids 15*99, carbo¬ 
hydrates 54*79, cellulose 9*36, ash 8*89. The nitrogen was 
estimated at 11*28 grains per oz., and the nutritive carbon at 
145*80 per oz. He calculates the nutritive value of the seeds 
as compared with the average cereal at 100*00 to be 85*76. 

XYRIDEJE. 

XYRIS INDICA, Linn. 

Fig.- ~Rheede, Hort Mai. ix ., t. 71- 

Hab. _Salt marshes in Bengal, S. Concan, and Coromandel. 

The herb. 

Vernacular. —Dddmdri {Hind.), China-ghauza, Dabi-duba 
(Bcng.), Kochilltti-pullu {Tam.) f Kochilachi-pulla {Mai.). 

History, Uses, &C.— Xyris ( (v P U) is a name given 
by Dioscorides (iv. f 24) to a species of Iris, which has been 
identified with /(otidissima, Linn. Pliny (21, 83) speaks of the 
same plant, as the wild Iris called by some Xyris; it appears to 
have been applied locally to disperse scrofulous swellings and to 
promote the healing of sores, and givtn internally as a diuretic 
and alterative. Linneus transferred the name to a genus of 
flag-like plants growing in the East and West Indies. 
X. indica does not appear to be mentioned in any of the standard 
native medical works, but Rhccde notices its use in Malabar in 
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the following terms:— “ Foliorum snccus cum aceto mixtus 
impetigini resistit; folia cum radice oleo incocta contra lepram 
sumantur; cum mungo (Phaseolus Mungo , Linn.) decocta et 
epota somnum cousiliant.” Agardh, the Swedish botanist, 
notices its use as a remedy for itch and leprosy. Ainslie gives 
the plant a place in his Materia Indica (ii., 125), but merely 
repeats what Rheede has already said. Roxburgh gives a full 
description of it, and remarks on the authority of the Hon’ble 
J. Hyde that “ the natives of Bengal esteem it a plant of great 
value, because they think it an easy, speedy, and certain cure 
for the troublesome eruption called ringworms. 

Description. —Root fibrous, annual; leaves radical, 
bifarious, straight, sword-shaped, on one edge slit into a sheath 
for the scape, pointed, smooth, 6—12 inches long; scape 
naked, round, striated, erect, length of the leaves, each sup¬ 
porting a round, flower-bearing head ; flowers, bright yellow \ 
bracts 1-flowered, orbicular, concave, hard, smooth; calyx 
3-leaved, hid within the scale, membraneous; petals three, 
each supported on an unguis just long enough to raise their 
expanding, oval, crenate borders above the scales; filaments 
three; anthers twin; germ superior, 3-sided; style 3-cleft; 
stigma torn; capsule 3-valved # 1-celled; seeds numerous. 
{Roxburgh.) 

Chemical composition. —The plant contains a red colouring 
matter soluble in alcohol and intensified by alkalies and having 
some reactions peculiar to chrysophanic acid. 

PALMiE. 

COCOS NUCIFERA, Linn. 

Fig. — Roxb. Cor. PI. i., t. 73; Rheede, Eort. Mai. i., 
tt. 1 to 4. Cocoanut (Eng.), Cocotier (Fr.). 

Hab.—Indian Archipelago and coasts of India. The 
flowers, fruit, shell, oil, juice, tomentum, root, and ash. 

Vernacular. —Narryal (Hind., Bcng.), Nariyal (Gus.), Naral, 
Hdroli mid (Mar.), Tenha, Tonna-maram (Tam.), Ndri-kodam, 
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Tcnkaya-chcttu (Tel.)> Tengina-gida, Tcngino-kayi ( Can .), 
Tonga, Tcn-raaram (Mai.). 

History, Uses, &C. —The cocoanut, formorly written 
coconut, derives its European names from the Portuguese coco , 
"a mask.** Garcia abHorta says : “ We have given it the name 
of coqm on account of its having three holes which cause it to 
resemble the face of a cat or similar animal.” The resemblance, 
however, of this nut to a head and face had not escaped the 
notice of the Hindus; long before the Portuguese had set foot 
in India, natal was used as a cant term in the sense of head, 
pate, sconce, &c,, and was sometimes used to represent the 
head of a dummy figure by tho relatives of a deceased person 
whose body could not be found, and who nevertheless were 
desirous of rendering to it the usual funeral rites. Various 
superstitious uses to which the cocoanut is put in India 
attracted the notice of the early missionaries. Vincenzo Maria 
da Santa Caterina (Viaggio allc Indie Orient ., iii., 29) states that 
when an Indian falls sick, they spin a cocoanut; if it stops 
with its face towards the West, the sick person will die, but if 
it faces the East, he will recover ; ho also notices the offering of 
a cocoanut at the commencement of any building. To this wo 
may add that on the Western Coast cocoanuts are offered to 
the Sea on the day of the full moon of Shravan, when tho 
monsoon is supposed to terminate. It is related that in former 
days the European Governor of Bombay used to go in state 
and throw a golden cocoanut into tho sea on this day. In 
Hindustan there is also a practice among the Indian Maho¬ 
metans of breaking a cocoanut to ascertain whether a pregnant 
woman will be delivered of a male or female child; if it is 
empty she will be delivered of a son, if not, of a daughter: 
this is called “ nariyal iorna.” Breaking a cocoanut against 
tho wall of a person* $ house is in Western India an indication 
of enmity to the inmates of tho house, and is connected with 
the practice of smelling the houds of children before allowing 
them to lcavo tho house. . The utarna or casting away of 
disease or misfortune may bo performed by carrying a cocoanut 
to a distance from the house uud breaking it. 
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Among the Hindus the most important function of this nut is 
at marriages, when it is the custom to place the tali of the bride, 
which the parents must see and touch in token of their appro¬ 
bation of the marriage, in the half of a broken cocoanut. Here 
the tali and nut represent le jeu des epoux. De Gubernatis 
relates that the continuance of this practice among their con¬ 
verts greatly exercised the patience of the Jesuit missionaries, 
and that the matter was finally settled in 1704 "by a decree 
of the Cardinal de Touraon to the following effect:— “ Fructus 
etiam vulgo dictus Coco, ex cujus fractione prosperitatis vel 
infortunii auspicia gentiles temere ducunt, vel omnino a Chris- 
tianorum nuptiis regiciatur, vel saltern, si ilium comedero velint 
non publice sed secreto et extra solenmitatem apariatur ab iis 
qui, evangelica luce edocti, ab hujusmodi auspiciorum dolira- 
mento sunt alieni.” In the coast districts, cocoanuts and sugar- 
cakes ( ndral , batasa) are lavishly distributed to the guests on 
important festive occasions, such as marriage, the phool cere¬ 
mony on the event of the first menstruation and first pregnancy, 
and the thread* ceremony ; in other parts of India their place 
is supplied by betel-nuts. In Europe nuts appear to have been 
always regarded as auspicious and symbolical of fertility; the 
Romans scattered nuts at weddings; Virgil says, ** Sparge, 
marite, nuces,” and De Gubernatis states that this custom still 
exists in several parts of Southern Europe; in Piedmont there 
is a proverb : Pan e nus vita da spus . 

The economic uses to which the cocoanut tree and its products 
are put in the East, are so numerous, and have so often 
been described, that we will not attempt to recapitulate them, 
but refer the reader to the Dictionary of the Economic Products 
of India (ii., 415). At the Colonial and Indian Exhibition, 
Mr. M. 0. Pereira, Head Assistant to the Government Medical 
Storekeeper, Bombay, exhibited a collection of eighty-three 
articles prepared from the tree, and we are informed that he 
has since added considerably to his collection. 

Sanskrit medical writers describe the tree under the name 
of Narikela or Narikera, and give it many synonyms, such as 
Tunga “lofty/' Trina-raja “king of grasses,” Skundha-taru 
111—65 
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“ stem tree,” Dur-aroha “ difficult of ascent/’ Kdrcha-sekh- 
ara “ crowned with a bunch of fruit/’ Dridha-phala 4< having 
hard fruit/’ Rasa-phala “having juicy fruit,” Dridha-nira 
“having strong juice/’ &c. The tree also bears the name of 
Langala (t membrum virile.” 

Dutt (Mat, Med . of the Hindus, p. 247) gives the following 
summary of the medicinal uses of the cocoa palm mentioned in 
Sanskrit medical works:—The water of the unripe fruit is 
described as a fine-flavoured, cooling, refrigerant drink, useful 
in thirst, fever, and urinary disorders. The tender pulp of the 
fruit is said to be nourishing, cooling, and diuretic. The pulp 
of the ripe fruit is hard and indigestible, but is used medicinally 
in the preparation called Narikela-khanda. The terminal bud 
of the tree is esteemed as a nourishing, strengthening, and 
agreeable vegetable. The root of the tree is used as* a diuretic, 
and also in uterino diseases. The oil is said to promote the 
growth # of the hair and to prevent it from turning grey, 
and is much used by native women ; in Bengal it is scented 
and sold under the name of Mathighasd . The ashes cf the 
leaves are used in medicine, and contain much potash. The 
fresh juice of the tree is considered refrigerant and diuretic; 
when fermented it constitutes one of the spirituous liquors 
described by the ancient writers. The cleared shell of the 
nut is burnt in the fire, and when thoroughly ignited covered 
up in a stone cup, the fluid thus obtained is rubefacient, 
and is an effectual domestic remedy for ringworm. The 
narikela-khanda already mentioned is made in the following 
manner:—Take of.the pounded pulp of cocoanut half a sdr, fry 
it in eight tolas of clarified butter, and afterwards boil in four 
sdrs of cocoanut water till reduced to a syrupy consistence. Now 
add coriander, long-pepper, bamboo manna, cumin and nigella 
seeds, cardamoms, cinnamon bark and leaves, cyperus root and 
the flowers of Mesua ferrea, one tola each in fine powder, and 
prepare a confection. The dose is two to four tolas, in dyspep¬ 
sia and consumption. 

The cocoa palm is supposed by some to have been the 
Kovpio(f)6pov ( bevbpov ) 0 f Theophrastus (H. P. iv., 2, 7), and the 
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Cuci of Pliny (13,19), but tbeir description appears to agree 
better with the Syphame coriacea or Doom palm of Egypt. 
The Arabs call the cocoanut Nfirjil, and the Persians Nargil, 
Bhdinj, and B&naj ; their physicians describe it as hot and dry, 
nutritive and aphrodisiacal, beneficial to those suffering from 
piles; the kernel 'when |it has been, kept for some time is con¬ 
sidered to be anthelmintic. They remark that it is not easily 
digested, especially when old. 

European physicians, who have practised in India, recommend 
the water contained in the unripe fruit as a cooling, refrigerant 
drink, useful in fever and urinary disorders. The milky fluid 
obtained by pulping the unripe kernel and expressing it has 
been recommended as a nutritive diet in debility and cachexia; 
in large doses it is aperient, and Mr. Wood has suggested its 
use as a substitute for castor oil. (.Pharmacopoeia of India.) 
The anthelmintic properties of the cocoanut noticed by Maho¬ 
metan writers have been confirmed by European observers; the 
dose is the rapped kernel of a single nut, followed by a dose of 
castor oil. Cocoanut oil has been recommended as a substitute 
for cod liver oil, but its prolonged use is said to induce dis¬ 
turbance of the digestive organs and diarrhoea; this objection 
may be removed by using the olein separated from the solid 
fats, as is done by the natives in the preparation of what 
they call muthel or hand oil. To prepare this the kernel 
of the fresh nuts is pulped and strained and the oil 
separated from the milky fluid by heating it; a preparation 
of the same kind is now known in Europe as coco-olein* 
Cocoanut oil is not suitable as a vehicle for liniments, but 
the soap prepared from it, and known as marine soap , may 
be used in plaster-making and in the preparation of soap 
liniment; it is freely soluble in spirit. A purified cocoanut 
oil has of late years been introduced in© Germany as a 
substitute for lard ; it has been recommended to pharmacists 
as less liable to rancidity than lard. The saccharine juice 
obtained by cutting the spathe of the cocoa palm, when 
fermented and distilled, yields a clean spirit suitable for 
pharmaceutical purposes. 
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Description. —The cocoa palm, which has now been 
introduced into all tropical countries, grows to a height of 70 
or 80 feet, and has at the apex a tuft of leaves which are 
twelve feet or more in length and have numerous narrow rigid 
leaflets. The spathe, from which toddy is obtained, when un¬ 
disturbed produces numerous yellowish-white flowers succeeded 
by the fruit, only a small proportion of which come to maturity 
in about twelve months from the time of flowering. The imma¬ 
ture fruit contains a clear sweet fluid, which gradually dries up 
as the nut ripens. The kernel which lines the interior of the shell, 
after the nuts have been kept for some time, dries up and sepa¬ 
rates from it, and is then called khopra; from it is obtained by hot 
pressure or by boiling in water the cocoanut oil of commerce, 
which has a mild, bland taste, a pale yellow colour, and peculiar 
odour. In hot climates it remains fluid, but when exposed to 
cold, it becomes of a butyraceous consistence and white colour. 
Its melting point-varies between 22° and 30°C; the cold 
pressed oil melts at 20 C C. or less; the fused, thin, transparent 
yellowish oil congeals between ] 8° and 12°C. After having 
been heated it remains liquid for several days. The oil is 
readily saponified at a low temperature, the soap being white, 
hard, and capable of uniting with much water. 

Chemical composition .—Fresh cocoanut kernel.contains water 
46*64, nitrogenous substances 5*49, fat 35*93, non-nitrogenous 
extract 8*06, lignin 2*91, ash 0*97 per cent., and when dried 
yields nitrogen 1*65 and nitrogen free extract 67*33 per cent. 
(Konig in Hammerbacher Lanflw, Versuchssk. Bd. 13, s. 243.) 
Palm sugar examined by P. Horsin Deon (1879) yielded water 
1*86, cane sugar 87*97, inverted sugar 9*65, other substances 
0*50 per cent., and when dried 89*64 per cent, of cane sugar*. 
The other organic substances consisted of 1*71 per cent, reduci¬ 
ble sugar, 4*88 gum, and 3*06 mannite and fat. (Konig, 
Nahrnngs-mitMI.) 

The milk of ripe and unripe cocoanuts has been analysed by 
L. L. van Slyke. The weight of milk from unripe nuts varied 
from 230*5 to 383*7 grams, and in a ripe nut only 109*6 grams. 
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The composition of the unripe milk is an average of six 


analyses:— 

Milk of unripe nuts. Milk of ripe nuts. 
Water at 60° . 95*00 91*23 

Ash . *617 TOG 

Glucose.... 3*973 trace. 

Cane sugar . trace. 4*42 

Proteids . *133 *291 

Fat . '119 *145 


( Journ . Chem. Soc., June, 1891.) 

According to Hammerbacher, the fresh milk has the follow¬ 
ing composition:— 

Water.,...... 91*50 per cent. 

Albuminoids ... *46 „ 


Nitrogen free extractive . 6*78 „ 

Ash... 1*19 „ 

The milk had a sp. gr. of 1 *0442. No fatty acids were present, 
except, perhaps, propionic. 

For the composition of cocoanut pearls, the reader is referred 
to Nature for 1888. 


Cocoanut oil has a peculiar and highly complex chemical 
composition. It is largely composed of the glyceride of lauric 
acid, C Ia H 2 '0*, and contains even lower homologues ( c.y . capric, 
caprylic, caproic) capable of distillation in a current of open 
steam, and to some extent soluble in water; but the glycerides 
of mvristic, palmitic, and stearic acids are also present in 
notable proportion. On the other hand, the low iodine absorp¬ 
tion shows that comparatively little olein or its homologues can 
be present. {Alien.) 

Commerce .—In 1880-81 the foreign exports of cocoanut oil 
amounted to 1,888,122 gallons, valued at Ks. 20,90,797, Madi a- 
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alone having shipped to foreign countries 1,690,520 gallons, 
and sent in addition to other Indian ports 1,493,756 gallons. 
In 1886-87 the exports were 1,099,864 gallons, valued at 
Its. 13,24,689, and the imports 556,562 gallons, valued at 
Us. 7,54,515. The bulk of the exports (viz., 689,087 gallons) went 
to the United Kingdom. The imports were mainly from Ceylon 
(438,144 gallons), Bengal taking by far the largest proportion 
(viz., 350,437 gallons). If to these facts an abstract of the 
coasting traffic be added, some idea of the present position of 
the cocoanut oil trade may be had. The imports coastwise 
were in 1888, 167,486 gallons, valued at Rs. 2,05,60,067 ; the 
exports were 1,942,829 gallons, valued at Rs. 20,74,455. Of 
the imports, Bombay received 794,577, Burma 338,066, Bengal 
131,463 gallons, and these quantities were almost entirely 
obtained from Madras. Cochin sent to Bombay 15,789 gal¬ 
lons, and to Madras 13,188 gallons. The other items to make 
up the tqtal coastwise imports were unimportant. Local pro¬ 
duction added to these imports would oonstitute the supply from 
Which the exports could be made, and in the case of Madras it is 
noteworthy that that Presidency imported practically no 
cocoanut oil, so that her exports to foreign countries and to 
other Indian ports were drawn exclusively from local supplies. 
With the exception of the small amounts obtained from 
Cochin, Bombay, &c., and some 6,000 gallons from Ceylon and 
other foreign countries, Madras imported no cocoanut oil. But 
she exported 1,754,701 gallons, of which 1>008,621 went to 
Bombay, 273,347 to Burma, 191,413 to Tmvwcore, and 
155,202 gallons to Bengal. But Bengal expbrted coastwise 
8,648 and Bombay 3,454 gallons. The Bengal exports went to 
Burma, and the Bombay to Sind. Madras, Goa, Kattywar, &c. 
Adding the foreign exports to the coastwise exports and deduct¬ 
ing total of the imports, we learn that Madras exported in 
1888, 3,425,221 gallons—an amount which may be viewed as 
the surplus over local consumption. Turning to Bengal and 
Bombay, a very different state of affairs is found to prevail—the 
imports exceed the exports, in Bengal by 313,009 gallons, and 
in Bombay by 1,125,572 gallons. An enormous trade in 
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cocoanut oil is done in Cochin, as will be seen from the exports 
for six years:— 


Europe. India, Burma, &c. Total Tons. 

1884- 85 . 6,613 6,066 12,679 

1885- 86 . 3,494 7,237 10,731 

1886- 87 . 4,967 5,382 10,349 

1887- 88 . 6,300 6,048 12,348 

1888- 89 . 6,193 7,775 13,968 

1889- 90 . 4,048 8,264 12,312 


A very imperfect idea of the supply and demand for this 
oil would, however, be conveyed, were we to omit to examine 
the trade in dried kernel, the substance from which the oil 
is expressed. This is largely exported to .foreign countries 
and sent from one province of India to another. In 1886-87 
the imports were 125,222 cwts., valued at Us; 11,76,799, 
and the exports 9,337 cwts., valued at Us. 79,836. The 
imports come chiefly from Ceylon and the Straits Settle¬ 
ments, and axe almost exclusively delivered in Bengal and 
Bombay. The exports go mainly from Madras, the greater 
part to Portugal, Persia, Russia, and Arabia, each receiving 
from 300 to 500 cwts. Of the imports by far the larger por¬ 
tion was received in Bombay. 

Borassus flabelliformis, Linn. Rheede , LTort. Mai. i., 
tt. 9, 10, is the Palmyra palm of the English, and the Roudier 
a £ventails of the French. In Sanskrit it is called T&la, and 
in the vernaculars Til, Tid, Tdr, and Panai-maram. The 
properties of the various parts of this noble palm are described 
in detail in Sanskrit medical works. The root is considered to 
be cooling and restorative ; the saccharine juice obtained from 
the spatho cooling and diuretic when fresh, but intoxicating 
when fermented ,• the pulp of the ripe fruit heavy and indiges¬ 
tible; the gelatinous contents of the unripe seeds refreshing 
and cooling; the embryo of the germinating seed, and the 
terminal bud of the tree, are used as vegetables, and are con¬ 
sidered to be cooling, nutritive, and diuretic; the ash of the 
spathe is given as a remedy fox enlarged spleen. 
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The spirit distilled from the juice of this palm is similar to 
that obtained from the cocoa palm. 

The fine, brown, silky substance on the young petioles of the 
leaves of this and other palms is used as a styptic. 

B. flabelliformia yields an insoluble gum, like tragacanth, 
but of a darker colour. 

For an account of the economic uses of this palm, the reader 
is referred to the Diet . JScon. Prod. India , i., p. 495. 

Phoenix sylvestris, Roxb., Rheede, Hort . Mai. ni„ tt. 22 
to 25, Khar jura (Sam.), Kajtir ( Hind ., Beng .), Send! (Mar.\ 
Ishan-chedi (Tam.) t also yields a juice, from which spirit is 
obtained. The fruit called Kharik pounded and mixed with 
almonds. Quince seeds, Pistachio nuts, spices and sugar forms 
a Paushtik, or restorative remedy much in vogue. A paste 
formed of the seeds and the root of Achyranthee aspera is eaten 
with betel leaves as a remedy for ague. 

The juice of this palm is obtained by tapping the trunk. 

LODOICEA SEYCHELLARUM, Labill 

Fig. — Bot. May.) 2 734" 5 • G-7-8. Sea Oocoanut (Eng.), 
Coco-de-mer (jFV.). 

Hab. —Seychelles. 

Vernacular T—Darya-ka-nariyal ( Hind .), Kadat-rengay 
(Tam.), Samudrapu-tenkaya (Tel.), Katal-tenna (Mai.), Darya- 
nu-n&riyal (Quz.), Jahari-naral (Mar.). 

History, Uses, &C.—Prior to the discovery of the 
Seychelles Islands in 1743, the large and peculiar-shaped nut 
of this palm, found floating in the Indian Ocean, was an object 
of curiosity which gave rise {<' many fabulous tales ; it was 
called Sea Cocoanut and Coco-de-mer by Europeans, Narjfl- 
bahri by the Arabs, Narjil-i-daryai by the Persians, and 
important medicinal virtues were attributed to it. It is now 
no longer valued by Europeans, but is still in great repute 
among the Arabs and Indians as a tonic, preservative, and 
alexipharinie. 
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Rumphius gives a long account of this palm unde? the name 
of Cocu.s Maldivicus. The kernel is used in India in con¬ 
junction with lignum colubrinum as a tonic, and a pasta made 
of it in conjunction with .the powdered horns of the Sambhar 
deer and the seeds of 8 try chaos Nux-vomica is applied to 
enlarged glands. 

Description. —Thomas Moore, in the Treasury of Botany, 
says: “ This magnificent palm, which is found only in two 
small islands, Prasliu and Curicuse, belonging to the Seychelles 
group, requires a great length of time to arrive at maturity. 
The shortest period before it puts forth its flower-buds is thirty 
years, and a hundred years elapse before it attains its full 
growth. From the age of 15 to 25 years it is in its greatest 
beauty, the leaves at this period being much longer than they 
are subsequently. The stem grows quite upright, straight as 
an iron pillar, and in the male trees frequently attains a 
hundred feet in height, the females being shorter. At the 
age of thirty, it first puts forth its blossoms, the males forming 
enormous catkins about three feet in length and three inches 
in diameter, while the females are set upon a strong zigzag 
stalk, from which hang four or five, or sometimes as many as 
eleven nuts, averaging about 40 lbs. weight each. From the 
time of flowering to the maturation of the fruit, a period 
of nearly ten years elapses, the full size, however, being attained 
in about four years, at which time it is soft and full of a 
semi-transparent jelly-like substance. The apparently pecu¬ 
liar formation of the root portion of this tree attracted much 
attention a few years since, but upon comparison with other 
palms it seems to be explained as an extraordinary development 
of a common system. The base of the stem is rounded and 
fits into a natural bowl or socket, which is pierced with 
hundreds of small oval holes about the size of a thimble, with 
hollow tubes corresponding on the outside, through^ which 
the roots ponetrate the ground on *»11 sides, never, however, 
becoming attached to the bowl, their partial elasticity affording 
an almost imperceptible but very necessary € play* to the parent 
stem when struggling against the force of violent gales. This 
III.—66 
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bowl is of the same substance as the shell of the nut,,only much 
thicker; it rots very slowly, for it has been found quite perfect 
and entire in every respect sixty years after the tree has been 
cut down.” The fruits are covered externally with a thick 
fibrous husk, and contain usually one, but sometijnes two or 
even three immense nuts with hard thick black shells, each 
being divided half-way down into two lobes. Tho kernel is 
from three-quarters to one inch thick, and very hard and white, 
having much the consistence of vegetable ivory: it has no odour 
or taste ; when soaked in water it softens a little, and can be 
split into thin fibrous bundles. 

Microscopic structure .—The kernel is composed of spindle- 
shaped cells having a central cavity, from which club-shaped 
canals extend to the cell-wall, where they are opposed to siini 
lar canals belonging to a neighbouring cell. 

Commerce .—The nuts are an article of export from the 
Seychelles; hundreds of them may be seen at Port Victoria, 
Malic, whither they are brought from the island of Prasliu. 
Value in lioinbay, Re. \\ per lb. for the dry kernel. 

Entire nuts fetch from Re. 1 to Rs. 2 each, according to 
their size. 


ARECA CATECHU, Linn. 

Fig. — Roxb. Cor . Pl. L t t. 75; Haiti . and. Trim ., t. 276. 
Arecapalm ( Eng.), Arec eultive (Fr.). 

Hab.—Cochin-China, Malay Peninsula and Islands. Cul¬ 
tivated throughout tropical India. The seed. 

Vernacular .—Supdri ( Hind ., Peng., Guz ., Mar.), Kaniugu, 
Pakku ( Tam.) } P6ka-vakka, Vakka (Tel.), Adike (Can.), Adaka 
(Mai). 

History, Uses, &Ci—The betel-nut, in Sanskrit Guvaka, 
Puga, and Kramuka, is a masticatory of great antiquity in the 
East. In the Panchadandachattraprabandha, Dcvadamani, “ she 
who compels the gods,” goes to the court of king Vlkramaditya 
to play with him. dressed in a sky-blue robe, having in her 
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hand and in her mouth a betel-nut wrapped in a leaf of the 
kalpa , one of the trees of Tndra’s paradise, a fabulous tree, 
granting all desires. The betel-nut is symbolical of festivity, 
and is a phallic emblem. Vincenzo Maria da Santa Caterina 
in his Viaggio allc Indie Oricntale says:—“The Hindus adorn 
their idols with the nuts; if a woman wears them in her hair or 
on her neck it is a sign that she is public.” The nuts are dis¬ 
tributed along with sugar cukes at marriages (see cocoa-nut) ; 
when wrapped in the leaves of the Piper Jietlc or pan, along 
with lime and spices, they form the lira or viva, which is so 
much used by the natives of all parts of Tndia, and is commonly 
presented by one to another in token of civility or affection. 
They are also given in confirmation of a pledge, promise, or 
betrothal, and among the Rajpoots are sometimes exchanged as a 
challenge: thus the expression lira n than a signifies Ci to take up 
the gauntlet,” or take upon oneself any enterprise; lira tl&lna , 
“ to propose a premium/ 1 for the performance of a task: the 
phrase originated in a custom that prevailed of throwing a lira 
into the midst of an assembly, in token of an invitation to un¬ 
dertake some difficult affair; for instance, in the first story of 
the “ Vetalupanehavinshati, *’ the king, when he sends the 
courtesan to seduce the penitent who was suspended from a tree 
nourishing, himself with Rinokc, gives her a lira . Brra dena 
signifies “to dismiss ” either in a courteous sense or otherwise. 
A lira is sometimes the cover of a bribe, and a lira of seven 
le aves (.sa£ p&7h ka lira) is sent by the father of the bride to the 
bridegroom as a sign of betrothal. At marriages the bride or 
bridegroom places a viri or cigarette-shaped vira between the 
teeth, for the other party to partake of by biting off the pro¬ 
jecting half; one of the tricks played on such occasions is to 
conceal a small piece of stick in this viri, so that the biting it 
in two is not an easy mutter. The nut is also a constant offer¬ 
ing to the gods at Hindoo temples, und on grand occasions the 
bira is covered with gold or silver LuL 
The betel-nut is mentioned in Chinese works written before 
the Christian era under the name of JVn-hwj, by some; sup¬ 
posed to be a corruption of the Malay nanu* Pinang : but 
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Bretschneider states ( Chinese Recorder, 1871), on the authority 
of the Nang Fang Tsao mu chmig , a work written in the 4th 
century, that the word is derived from Pin “ a guest/’ in 
allusion to the custom of presenting the nuts to guests which had 
been introduced into China from India, 

Early Arabian writers mention the Ftffal as the fruit of a 
certain palm, not of Arabia, hard as though it were wood. 
Their physicians describe it as good for hot and gross humors 
prepared as a liniment; and for inflammation of the eyes as a 
collyrium; and of great efficacy for drying up the seminal 
fluid, and as a digestive. Fufal is a corruption of the Persian 
Pupal, a word probably cognate with the Sanskrit Kuvara 
“astringent/* but said by some to be derived from the Hindi 
Kubar ($W) li humpbacked.” 

Though the betel-nut must have been known to the Greeks 
who visited India, it does not appear to have been noticed by 
any of their historians or medical writers ; Desfontaines, how¬ 
ever, suggests that it may have been the Hediaioris or 
Protomedia of Pliny (24, 102), so called from its promotion of 
gaiety and good fellowship at carousals. 

Hindu medical writers describe the unripe nuts as laxative 
and carminative, the fresh nuts as intoxicating and productive 
of giddiness ; when dried, they are said to sweeten f the breath, 
strengthen the gums, remove bad tastes from the mouth, and 
produce a stimulant or exhilarant effect on the system. Their 
use is recommended in urinary disorders and as an aphrodisiac; 
for the latter purpose a confection is made by boiling the nuts 
in milk and adding a number of aromatic and stimulant 
substances ; sometimes Datura seeds and the leaves of Cannabis 
indica are added to this confection, when it is called Kamesvara 
modaka. Unripe betel-nuts which have been boiled are known 
as red betel, or chiknt supari, and an extract which is obtained 
from the water in which they have been boiled is often given 
to women along with powdered red betel and other spicer after 
confinement as a gentle stimulant. In Western India this 
preparation is known as supiri die phul. The fact that the use 
of fresh betel-nuts gives rise to a sensation, of strangling and 
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giddiness is well known in the East, and it has also been 
observed that the nuts of certain trees in most betel planta¬ 
tions retain their poisonous properties when dried. These trees 
cannot be distinguished from the others, so that not unfrequently 
accidents happen from their nuts becoming mixed with the 
produce of the plantation before their presence has been 
detected. The poisonous properties are destroyed by heat, and 
consequently many people only use the eooked or red betel- 
nuts of commerce to avoid the possibility of accident. The 
only account of these poisonous nuts in European works 
appears to be that of Rumphius, which agrees in every respect 
with the particulars related by betel farmers whom we have 
questioned upon this subject; it is as follows:—“Plurimai 
etiam recentes sunt nuces, quae qualitatem hanc habent, 
quod manducantes inebrient, ac vertigincsos reddunt uti Taba- 
cum illos afficit, qui ipsi not sunt adsueti; idem quoque, praes- 
tant vetustiores Pinangce nuces, quae novitianos adeo 
pectore oppressos, et auxios reddunt, ut strangulari videantur. 
Quae proprie Finanga-mabok seu Finanga inebrians vocatur, 
atque ha) plurimum in tertia, seu nigra specie inveniuntur, 
(quae a quibusdam pro diversa habentur specie) atque hpo 
dignoscuntur, si recentes transcissoc in media cavitate rubonles 
Hint. Observavi vero neutiquam diversam hanc esse speciem, 
sed varietal cm atque degenerationem duarum memoratarum 
specierum, qune hinc inde in arboribus reperiuntur, quamvis 
etiam arbores occurant, quarum cunctae nuces hanc habent 
malignitatem, ac pricsertim tertiae speciei.” Rumphius adds 
that wlien these nuts have been eaten by mistake, salt or 
limejuice, or acid pickles are the best remedies. The above 
facts seem to indicate the return of a few plants to an original 
wild form now extinct, especially as the fresh nuts of the best 
trees produce similar effects in a less degree. 

In Europe betel-nuts have been used as an anthelmintic for 
tape-worm and as an astringent, and in veterinary practice 
their reputation as a vermifuge is well established. 

Up to 1889 it was nut known to which of its constituents 
the areca nut owed its extensive use in the East as a masticatory 
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Jlombelon (Pharm Jonrn. [ft], xvi., 888) was tlie first to 
announce that it contained a liquid volatile alkaloid, the 
properties and composition of which, however, he did not 
describe. As it seemed probable that the physiologically 
active constituent was to be looked for in this alkaloid, Herr 
Jahns was induced to invfestigate the subject more closely 
( Berichte , xxi., 3404), From his investigation it is clear that 
an alkaloid arccolhie is the most active constituent of the nut. 
Its physiological action has been studied by Dr, Maume of 
Oottingen (Pharm. Zeit ., Feb. 9, 1880, p. 07), who used for 
this purpose the hydrobromide and the hydroehloride, of 
which subcutaneous or intravenous injections were made, or 
sometimes the solution was applied to the conjunctiva. It 
was found that full-grown rabbits died within a few minutes 
after the subcutaneous injection of 25 to CO milligrams, but 
recovered after 10 milligrams. Cats succumbed after tin: 
administration similarly of 10 to 20 milligrams, only the course 
of the poisoning was somewhat more prolonged. Dogs, even 
small animals of 5 to 6 kilograms body-weight, although 
strongly poisoned by the subcutaneous injection of 50 to 55 
milligrams, were not always killed. 

The symptoms of poisoning which were observed corre¬ 
sponded in many respects with those seen by Schmicdcborg in 
his investigati on of muscarine, and further, when lethal doses 
were not used, they could be neutralized by means of atropine 
sulphate ; eventually, however, they presented characteristic 
differences. The most dangerous action of arccoline consists 
in the slowing of the heart's action-by small doses, or even its 
stoppage, just, as takes place with muscarine; but the latter 
works in smaller doses, and it is only after somewhat larger 
doses of arccoline that the ventricle of the frog stops in diastole, 
or is so influenced that it is not emptied, and only after long 
intervals makes a weak uudulatory muscular contraction. 
Subsequent injection of atropine removes this action upon the 
hear:. Simultaneously with the hoart's action the respiration 
i$ also affected. Small doses cause a considerable increase in 
the number of inspirations ; larger doses cause u slower action 
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with intensified expiration ; and very large doses rapidly stop 
the breathing, especially in cats. After introvenous injection 
of a lethal dose the respiration usually ceases before the action 
of the heart. 

The subcutaneous injection of 50 to 70 milligrams of 
arecoline salts into dogs of 4 to 5 kilogranu body-weight, 
besides strong irritation of the heart, gives rise to tetanic 
cramps, which quickly give place to a partial paralysis. 

As a rule, however, the animals overcome the effects of such 
doses, the heart resuming its action completely as the effects 
pass off, but it becomes again affected through vomiting and 
liquid evacuations in which sometimes alsp worms are brought 
away. An increased peristaltic action of the bowels is, how¬ 
ever, provoked in rabbits, dogs, and cats by much smaller 
doses. 

Intense poisoning of dogs, rabbits, and cats with arecoline 
may also he accompanied with so strong a contraction of the 
pupils of both eyes, that in dogs and rabbits they do not show 
larger than the head of a good-sized pin, whilst in cats they 
are reduced to a mere streak. Instillation of arecoline solution 
in an eye gives rise also to a strong one-sided narrowing of the 
pupil, but the quantity required is so large that the production 
of myosis in one eye may induce a flow of saliva in rabbits, 
and affect the heart and respiration in cats. For this reason 
the action of arecoline upon the human iris fyas not yet been 
tested. 

It is in accord with observations made during the experi¬ 
ments on animals that the organism may become gradually 
tolerant to the poison of areca nut, as in'the case of tobacco. In 
the opinion of Dr. Maum£, the physiological experiments 
indicate that the nut may prove a valuable article of the Materia 
Medica, since there can be no doubt that arecoline hydro- 
bromide is capable of being utilized therapeutically on account 
of its effect on the peristaltic action of the bowels and also 
in suitable combination as a cardiac remedy. Of the other 
alkaloids which have been separated from areca nut, choline 
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is a natural constituent of the brain-substance, and ari'caine 
comes near to the trigonelline of fconugreek. ( Pharm . Journ., 
Feb. 23, 1889.) 

Description—The betel-nut has the shape of a very 
short, rounded cone, scarcely an inch in height; it is depressed 
at the centre of the base. The testa, which seems to be par¬ 
tially adherent to the endocarp, is obscurely defined, and 
inseparable from the nucleus. Its surface is marked with a 
network of veins, running chiefly from the hilum; these veins 
extend into the white albumen, giving the seed a Strong resem¬ 
blance to a nutmeg. The small conical embryo is situated at 
the base. The ripe nut is feebly astringent. Caustic lye turns 
the brown portion red. * 

Chemical composition .—The nut contains about 15 per cent, 
of tannin substance, and 14 per cent, of fat, colouring matter, 
Ac. (PJuirmacoyraphia.) In the preparation of the bases 
llerr Jalins adopted two methods, which gave equally good 
results. According to one, the powdered seeds were exhausted 
three times with cold water, to which strong sulphuric acid had 
been added in the proportion of two grams to each kilogram of 
the seeds; the pressed and filtered extracts were evaporated to 
about the weight of the raw material used, and after cooling and 
again filtering precipitated with potassium-bismuth iodide'and 
sulphuric acid. An excess of the precipitant had to be avoided, 
since it exercises a solvent action on the separated double salt. 
The red crystalline precipitate was after some days filtered out, 
washed and decomposed by boiling .with barium carbonate and 
water; the alkaloids went completely into solution, whilst 
bismuth oxyiodide, colouring matter, Ac., remained undis- 
solvcd. After filtration the alkaloidal solution was evaporated 
to a small volume, treated with sufficient caustic baryta, and 
shaken repeatedly with ether, which removed a base that has 
been named “arecolinc, ,, on account of its oil-like character. 
The residual liquid, which, beside alkaloidal hydriodidos, con¬ 
tained some barium iodide, was neutralized with sulphuric, acid, 
and the alkaloids were set free by treatment successively with 
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silver sulphate, caustic baryta and carbonic acid. The solution 
of the pure alkaloids was evaporated to dryness and the residue 
exhausted with cold absolute alcohol (or chloroform). “ Are- 
caine ” remained undissolved, whilst a third alkaloid, together 
with colouring matter, &c., went into solution, and upon 
evaporation of the alcohol remained as an amorphous mass. 

According to the second method, the powdered areca nuts 
were exhausted cold with milk of lime, the filtered extracts 
neutralized with sulphuric acid and evaporated to a syrupy 
consistence. By dissolving in a little water and filtering, the 
gypsum and separated colouring matter were removed; the 
solution was then again concentrated, made alkaline, and the 
arecoline shaken out with ether. The other bases were then 
precipitated as before with potassium-bismuth iodide and 
sulphuric acid. 

The yield of arecoline amounted to 0*07, or at most 0*1 per 
cent., that of areeaino to 0* 1 per cent., and that of arecaidine to 
01 per cent. 

Arecoline, 0°H l8 Js T 0“, was withdrawn from the ether solu¬ 
tion obtained as described bj r shaking it with acidulated water, 
the neutralized liquid evaporated to a small volume, and after 
adding sufficient potash solution again shaken out with ether. 
The base left upon evaporation of this solution w£ts neutralized 
with hydrobromic acid, and the dried salt perfectly purified by 
repeated recrystallization from absolute alcohol. From this 
purified compound the free base and other salts of it are 
prepared. 

Arecoline forms a colourless oily liquid of strongly alkaline 
reaction, which is soluble in all proportions in water, alcohol, 
ether, and chloroform. It is volatile and can be distilled, the 
boiling point being 209°C. The salts are easily soluble, 
some of them deliquescent, but mostly crystallizable. It gives 
with potassium-bismuth iodide a pomegranate-rod precipitate, 
consisting of microscopic crystals (a delicate reaction), and with 
phosphomolybdic acid a white precipitate. Potassium-mercury 
iodide throws down from solutions not too dilute yellow oily 
di’ops, which after several days solidify and crystallize; Solution 
111.—07 
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of iodine throws down brown drops, and picric acid a resinous 
precipitate that afterwards crystallizes in needles. Gold chloride 
also throws down oily drops, which, however, do not solidify. 
Platinic chloride, mercuric chloride, and tannic acid give no 
precipitates. 

Arecaine (C 7 H ll N0 2 *H J 0), purified by repeated crystal¬ 
lizations from 60 per cent, alcohol, forms colourless crystals, 
permanent in the air, freely soluble in water and in dilute 
alcohol, less soluble in stronger and nearly insoluble in absolute 
alcohol, by which it is dehydrated. It is also insoluble in ether, 
chloroform, and benzol. The aqueous solution is neutral in 
reaction, and has a slightly peiceptible weak saline taste. At 
100 Q C. arecaine loses its water of crystallization, melts with 
frothing at 213°C., and carbonizes when more strongly heated. 
In a solution acidulated with sulphuric acid potassium-bismuth 
iodide produces an amorphous red precipitate that very quickly 
becomes crystalline. Potassium-mercury iodide is far less 
delicate; it does not precipitate the (neutral) solution of the 
free alkaloid, but if this be acidified the double salt separates 
in yellow needles, or at first as an oily precipitate that quickly 
crystallizes. Potassium iodide also fails to affect a neutral 
solution, but upon acid being added dark-coloured needles 
separate. Phosphomolybdic acid, as well as tannic acid, give a 
slight turbidity; picric acid gives no precipitate, and gold 
chloride and platinic chloride precipitate crystalline double 
salts from solutions that are not too dilute. 

Arecaine combines with acids to form crystalline salts, having 
an acid reaction, freely soluble in water and less soluble in 
alcohol. 

Arecaidine , C 7 H ll N0 9 H a 0, isomeric with arecaine, forms 
colourless,' permanent, tabular crystals, and is easily soluble in 
water and dilute alcohol, but almost insoluble in absolute 
alcohol, ether, chloroform, and benzol; it loses its water of cry¬ 
stallization at 100°C., and melts, attended with frothing, at 
222-223°C.; it forms crystallizable salts and is precipitated by 
platinic and auric chlorides. Arecaine and arecaidine are 
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easily separated by treatment with methyl-alcohol and hydro¬ 
chloric acid, whereby arecaidine is converted into its methyl 
ester, arecoline, and arecaine into the hydrochloride. 

Herr Jahns ( Berichte , xxiv., 2615) describes a fourth crys¬ 
talline alkaloid in areca nuts, to which he gives the name 
Guvacine, from guodka , a Sanskrit name for the areca palm. 
Guvacine is less soluble in water or dilute alcohol than the 
other alkaloids, crystallizes in small shining crystals that 
darken at 265°C. and melt at 271-272° with decomposition. 
The crystals contain no water of crystallization, and upon 
analysis yield results corresponding to the formula C 6 H 9 NO*. 
Of tho salts, the hydrochloride, sulphate, nitrate, platino- 
chloride (C fl H 9 N0*’HCl) a vPt01*-f 411*0, and auro-cbloride, 
C 6 H 9 NO*TlCl*AuCl 3 , have been prepared and crystallize 
well. It therefore appears that a series of bases occur in the 
areca nut, which, with the exception of choline, stand in near 
relation to each other— 

Choline C 5 H 1# NO a Arecaine C 7 H ll N0*+H*0 

Guvacine C 6 IPNO* Arecaidine C 7 II l ‘N0*+H*0 

A i'ccolino C°H ld NO a 

Probably other members of the series may be found by exa¬ 
mination of a larger quantity of material. {Pharm. Ztg ., 1891, 
516; Pharm. Journ ., Oct. 3, 1891.) 

Toxicology .—Cases of poisoning from eating fresh betel-nuts 
or the poisonous nuts by mistake, not unfrequently occur, but 
we have not heard of any fatal termination after such acci¬ 
dents. The remedies user, are acid pickles and copious draughts 
of cold water. The sufferers complain of great oppression in 
the chest, with a sense of faintness and suffocation, sometimes 
followed by vomiting. According to Maurad, arecoline separates 
unaltered with the secretions and excretions, from which it 
can be recovered. In the absence of a characteristic colour 
reaction, arecoline separated from urine can only be identified 
chemically by its behaviour with potassium-bismiith iodide, 
and physiologically by its action upon the heart of a curarized 
frog. 
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Commerce. —Some idea of the consumption of betel-nut in 
Tndia may be formed from the fact, that in addition to her 
own produce India imports about 30,500,000 pounds of the 
nut, value about 34 lakhc of rupees, from Ceylon, the Straits 
Settlements, and Sumatra. The exports are under 500,000 lbs. 
which go to Eastern countries frequented by Indians, such as 
Zanzibar, Mauritius, Aden, China, &c. Bombay is. the chief 
centre of the export trade. 

The coasting trade statistics show a total of about 44,000,000 
lbs., value about 55£ lakhs of rupees, passing from port to 
port. Bengal, Madras, and Goa are the chief producing 
provinces. The exports by land beyond the frontier are very 
trifling, about 1,000,000 lbs. going to Nepal and Bhutan. 

The varieties of the nut met with in trade are numerous; 
they may be classed as natural and artificial: the first class 
includes the different varieties of ripe betel-nut produced by 
cultivation which have not undergone any preparation ; the 
second class, all nuts, ripe or unripe, which have been treated 
by boiling or other processes before being offered for sale. 

CALAMUS DRACO, Willd. 

Fifc. “■.S/iiwic i ti H j wijpJiirCtf itij tt* 131-132. 

Hab. —Indian Archipelago. The resin (Dragon’s blood). 

Vernacular .—It is known by the same names as the gum of 
Draccena OinvaUari (p. 504). 

History, Uses, &C. —The original Dragon’s blood of 
commerce was not derived from this plant. The older writers 
upon Eastern commerce speak of Dragon’s blood as an export to 
the East from Arabia and Socotra. Ibn Batuta, who visited 
Java and Sumatra between 1325 and 1349, makes no mentiou 
of this substance among the products of those islands. Barbosa, 
writing in 1514. spoaks of Dragon’s blood as a product of 
Socotra, but makes no mention of it amongst drugs found in 
Mahicca, Java, Sumatra,or Borneo. ( Pharmacoijrajjhia .) Rum ♦ 
pliius is the first who describes the mode of preparation followed 
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at Palcmbang to procure this drug. It appears that the resin 
exudes in abundance from the fruit, and, being very brittle, is 
easily detached by shaking and friction; finally it is exposed to 
a heat sufficient to make it form a uniform mass. An inferior 
quality is said to be extracted from the crushed fruit by boiling. 

This drug is not mentioned by Indian writers on Materia 
Medica, but it is now frequently supplied by native druggists, 
and their customers probably do not distinguish it from the 
genuine article. 

Description. —Lump Dragon’s blood only is imported 
into Bombay from the East: it occurs in large blocks of 
irregular form; it differs from Socotra Dragon’s blood in 
containing remains of the fruit and numerous scales. Its 
fracture is somewhat porous, but in good samples the colour is 
nearly as brilliant as that of the drops from Socotra. 

Chemical composition .—A very complete investigation of the 
properties of the various kinds of Dragon’s blood has been 
made by Messrs. Dobbie and Henderson. ( Phaiyn . Jonm.> 
Nov. 10th, .1883.) They say: “ Our results may be summed 
up as follows:—There are at least four distinct kinds 
of red resin presently sold as Dragon’s blood, or labelled 
in collections under that name. One variety is brick-red 
in colour, melts at about 80°0., gives off red-coloured 
highly irritating fumes when decomposed by heat, dissolves 
readily with an orange-red colour in alcohol, ether, chloro¬ 
form, carbon bisulphide and benzene, is insoluble or only 
slightly soluble in cold caustic soda, ammonia, lime water and 
sodium carbonate, and dissolves with difficulty when boiled in 
these reagents. Its alcoholic solution has an acid reaction and 
gives a brown-red coloured precipitate when mixed with a 
solution of lead acetate. Its composition may be represented 
by the formula C l8 II ,a O*. This is undoubtedly the resin of 
Calamus Draco , some of the specimens which were examined 
having their origin well authenticated. 

“ A second variety is of* a beautiful carmine-red colour, melts 
about 100° 0., gives off non-irritating fumes when decomposed 
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by heat, dissolves freely with a pink colour in alcohol, ether 
and chloroform, but is insoluble in carbon bisulphide and 
benzene, dissolves readily in cold caustic soda, ammonia and 
sodium carbonate, and much more readily than the foregoing 
in lime water. Its alcoholic solution has an acid reaction and 
gives a lilac-coloured precipitate with lead acetate. Its com¬ 
position may be represented by the formula C ,7 H 19 0 5 . The 
source of this resin is quite uncertain. We have no means of 
determining whether it is identical with any hitherto described 
variety of red resin. The specimens examined are marked as 
having come from the Dutch East Indies, but beyond this we 
know nothing of their origin. 

“ A third variety is of a vermilion colour, melts about 80°C., 
gives off aromatic irritating fumes when decomposed by heat, 
dissolves with a blood-red colour in alcohol and ether, but is 
insoluble in chloroform, carbon bisulphide and benzene, dis¬ 
solves readily in cold caustic soda, ammonia, lime water and 
sodium carbonate. Its alcoholic solution has an acid reaction 
and gives with lead acetate a mauve-coloured precipitate. Tts 
composition may be represented by the formula C I8 II 1# 0 4 . 
This is the resin from a species of Draccena. One of the speci¬ 
mens examined is from Draccena Cinnabari, Socotra, and as 
it was gathered by Professor Balfour there can be no doubt 
as to its origin. Another specimen !•; ^roin Drcicceua Draco 9 
and its origin is also well authenticated. The other specimens 
examined are marked some of them Calamus , but there can be 
little doubt that this is a mistake, and that all the resins 
having the properties just enumerated arc derived from species 
of Draccena. It seems certain then that the resin derived from 
Draccena is totally different m property from that derived from 
Calamus. 

“The fourth variety is a mixture, in varying proportions, 
of a reddish-brown coloured resin, freely soluble in carbon 
bisulphide, and a light brick-red coloured resin, nearly insoluble 
in carbon bisulphide. The two portions also differ consi¬ 
derably as regards their solubility in ether, benzene, and other 
reagents, the dark portion being in all cases the less soluble of 
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the two. Since, however, it dissolves to a slight extent in all 
reagents, we found it impossible to effect a complete separation 
of the two portions. The portion freely soluble in carpon 
bisulphide is probably identical with the resins of our first class, 
while the other portion seems to be a distinct resin. 

“Much discussion has taken place with regard/to the 
presence of a volatile acid in Dragon’s blood. It seems certain 
that none of the varieties of this resin contain benzoic acid; at 
all events we failed to obtain an extract from any of them with 
petroleum ether, in which benzoic acid is freely soluble. We 
tested for cinnamic acid by sublimation, and found it present 
in the resins of the first and third classes, but not in those of 
the second and fourth classes. To ascertain the delicacy of 
this method we made a preliminary experiment with artificial 
mixtures containing 1 per cent, of cinnamic acid, and found 
that the acid could be separated out by sublimation from very 
small quantities of such a mixture. Probably the error as to 
the presence of benzoic acid arose through confounding it with 
cinnamic acid, or possibly from working with a resin in 
which benzoic acid had been formed by partial oxidation.” 


PANDANACEiE. 

PANDANUS ODORATISSIMUS, Linn* /• 

Fig. — Roxb. Cor. PI. i., tt. 94—96. Screw Pine, Kaldera 
bush (Eng.), Pandan odoriferante (jFV,). 

Hab. —India, Persia, Arabia. \ The stems, maleinflorescenco 
and seeds. 

Vernacular. —Keora (Hind.), Keya (Peng.), Kevada (Mar.), 
Kevado (Guz.), Ttfzhan-chedi (Tam.), Mogali-chettu, &$jangi 
(Tel.), Tazha, Kaita (Mai.), T61e-mara, Kyadage-gida (Can.). 

History, Uses, &c .—The Ketaka or Dhuli-pushpika 
'*du6t flower/' whose golden spikes of flowers are said to atone 
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for all its defects, is a great favourite with Vishnu and Krishna, 
and its flower-leaves are much worn by women in their hair. 
The poets also celebrate its perfume. In the play of Malati 
and Mtfdhava, the latter says:— 

The slowly rising breezes spread around 
The grateful fragrance of the Ketaka. 

A strophe quoted by Bohtlingk (Indische Spriiche , i., 2083) 
gays :—The drunken bee mistakes the golden flowers • of the 
Ketaka for a lotus, and blinded by desire rushes into the flower 
and leaves his wings behind him. In the Gita Govinda, the 
bracts are likened to a lance fit to pierce the hearts of lovers, 
and the opening buds of the Jasmine are supposed to be im¬ 
pregnated by its pollen. 

The defects of this plant are described as its crookedness, 
abundance of thorns (suchi-pushpa), and the desert places which 
it selects for a habitation. The Ketaka is obnoxious to Siva, 
and the following story is told to account for his hatred of the 
tree: Gambling with Parvati he is said to have lost every¬ 
thing he possessed, even to down the clothes upon.his back. In 
a fit of repentance he wandered away and was lost to his 
friends, who afterwards discovered that he had retired into a 
forest of Ketaka trees and had become an ascetic. Parvati, 
having assumed the form of a Bhil damsel with Ketaka in her 
hair, followed him into the forest, and having succeeded in 
making him break his vow afterwards upbraided him for incon¬ 
stancy ; whereupon he cursed the Ketaka and any one who 
should offer its flowers at his shrine. This episode is the sub¬ 
ject of a well-known Marathi laoni 

Siva sfithi jhali bhilina 
Jaga mohini Girja iliali udaxa. 

Unhappy Girje, emt the world’s ador’d 
A gipsy maid uow, seeks for Shiv her lord. 

According to the Nighantfis, the plant has bitter, sweet, 
light, and pungent properties, and removes phlegmatic humors. 

In Persia it is called Kfidi, Gulkiri, and Gul-i-k&badi; the 
Arabs call it Kadi and K&dar. Rdzi recommends it in leprosy 
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and small-pox; it is considered by Mahometan physicians to bo 
cardiacal, cephalic, and aphrodisiacal. They prepare a xharab 
by boiling the pounded stems in water, also a distilled water 
from the flowering tops and a perfumed oil. Mir Muhammad 
Husain states that the Hindus believe that if these prepara¬ 
tions are used when small-pox is prevalent, the disease will be 
averted, or be of so mild a form as to be free from danger. 
The ashes of the wood are said to promote the healing of • 
wounds, and the seeds to strengthen the heart and liver. 

In India the perfumed oil is prepared by placing the floral 
bracts in sesainum oil und’oxposing it to the sun for forty days; 
fresh bracts are supplied and the old ones removed several 
times during this period. This oil is much valued as a perfume, 
and is used os a remedy for earache and suppuration of the 
meatus. The distilled water may be simple or compound; 
in the latter case the bracts arc distilled with rose-water or 
sandalwood chips; it is used as a perfume and to flavour 
sherbets. 

The leaves of several species of Panduuus are used for 
making mats and to polish lacquer-ware, and the fruit has been 
eaten in famine times. The edible species (P. wlv lis > TLunar a), 
common in Madagascar and the islands of the South Pacific, 
does not occur in India. The aerial roots of the different 
species are much used to make coarse brushes in the East, 
i\ portion of the desired length being cut and the end beaten 
until the fibres separate. 

Description. —The male inflorescence is a large, ter¬ 
minal, pendulous, compound, leafy panicle, the leaves of which 
are yellowish-white, linear-oblong, pointed and concave, thd 
margins being armed with very fine sharp spines; in the axil 
of each there is a single thyrsc, composed of simple, small 
racemes of long, pointed, depending anthers, which are not 
sessile, but raised from the rachis of these partial racemes, by 
tapering filaments. The fruit is compound, oval, from six to eight 
inches iu di am a ter, and from six to ten long, weighing from 
four to eight pouuds, rough, of a rich orange colour, composed 
111.-U8 
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of numerous, wedge-shaped, angular drupes; when ripe their 
large or exterior ends are detached from one another, and 
covered with a firm, orange-coloured skin; apices flat, consist¬ 
ing of as many angular, somewhat convex tubercles as there 
arc cells in the drupe, each crowned with the withered stigma, 
internally the exterior half of these drupes next the apex con¬ 
sists of dry spongy cavities, their lower part, next the core or 
common receptacle, is yellow, consisting of a rich-looking, yel¬ 
low pulp, intermixed with strong fibres; here the Hut is lodged. 
Nut of each drupe compound) turbinate, exceedingly hard, 
angular, containing as many cells as there are divisions in tho 
apex of the drupe; each cell is perforated above and below. 
Seeds single, oblong, smooth, adhering lengthwise to a small 
fasicle of strong white fibres, which pass through the perfora¬ 
tions of the cell, (ltuxburgh.) 


TYPHACE M. 

Typha angustifolia, Linn., Entj. Hot. 1456. Vera.— 
JRamabana. The soft woolly inflorescence of the male 
spadix is applied like cotton to wounds and ulcers. The 
plant is abundant on the banks of the Indus, where it is 
called ‘*Pun.” From the pollen is made the Bur or Bdratu, 
much eaten by the natives of Sind. The Sanskrit name is 
Eraka. 

Description. —Perennial, culms straight, 6 to 10 feet 
high, rqiind,. smooth, jointed at the insertion of the leaves; 
leaves long, ensifomi, obtuse, flat on the in side, as long or 
nearly as long as the stem, about 3 to 4 inches broud; sheath 
smooth, embracing the culms; male catkin 2 to 3 inches above 
the female, cylindric, 8 to 10 inches long, densely covered with 
stamens, and numerous 3 to 4 cleft fine filaments, eaeh with 
2 to .3 anthers; anthers linear; female catkin S to 10 inches 
long; glume with nne filaments. 
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AllOIDEm 

ACORUS CALAMUS, Linn. 

Fig.— Bcntl. and Trim., t. 279; Rhcede, Eort. Mai. mi., 
1. 48. Sweet-Flag (Eng.), Acore vrai (Fr.). 

Hab.—Central Asia. Cultivated throughout India. The 
rhizome. 

Vernacular. —Bach, Gora-bach ( Ilind., Beng.), Vekhand, 
Gora-bach ((?«*.), Vekhand, Bal-vekliand (Mar.), Vushambu 
(Tam.), Vasa (Tel.), Vashanpa (Mai.), Vaj<$ (Can.). 

History, Uses, &C.—This plant bears the Sanskrit 
names of Vachi “ talking,” Shadgrantha “ six-knotted,” Ugra- 
gandha “ strong smelling,” Jatila.“having entanglod hair,” &c., 
and is described in the Nighantas as hot,pungent,bitter, stomachic 
and emetic; useful for clearing the voice by removing phlegm, 
and in colic. As an emetic it is administered in doses of about 
80 grains with half a net- of tepid salt water; in dyspepsia it is 
given in combination with asafeetida, long pepper, black pepper, 
ginger, chebulic myrobalans, sonchal salt, and the tubers 
of Aconitum heterophyllnm, of all equal parts, in doses of half a 
drachm. As a stimulant or nervine it is used in combination 
with other remedies in low fevers, epilepsy, and insanity. The 
authors of the Phannacographia remark—“The descriptions of 
Acoron, a plant of Colchis, Galatia, Pontus, and Crete, given by 
Dioscoridcs and Pliny, certainly refer to this drug.” The 
Arabian physicians also agree in identifying it with the 
Acoron of the Greeks, a name probably dcrivod from the 
Persian Agar. Ibu Sina describes the drug under the name 
of Waj, and quotes Galen with regard to its properties, and all 
the Arabian and Persian physicians reproduce what Dioscorides 
has written concerning <«c5 pov. That this plant is not the Culmuu 
aromatiem of the ancients appears to be evident, as Pliny 
describes both Acoron and Calamm aromatiem. The Arabians 
also do not identify the plant with Calamm aromatiem, but 
describe the latter under the name of Kasab-ed-duriru uud 



540 


AW mu JR. 


identify it with 8 wort in Chivata. H&jd Zcin states that in his 
time (1368) Kasab-ed-darira came from Calicut, where it was 
c alled by the natives Buringa ; if this statement is correct, the 
drug- used by him must have been either Prnnna herbacea or 
CferodcudroH serrafum, the Bharinga of the Hindus, Hoyle 
supposes Cal aunts aroma ficus to have been an Andropogtm. 
Mahometan writers describe it as deobstruent and depurative, 
useful for the expulsion of the phlegmatic humours, which they 
suppose to be the cause of paralysis, dropsy, and many other 
diseases; they recommend it to be given to children to bite 
when teething, and prescribe it internally in calculous affec¬ 
tions. It has also a reputation as a diuretic, emmenagoguo, 
and aphrodisiac, and is applied in the form of poultice to 
paralysed limbs and rheumatic swellings. A pessary composed 
of Acorus, saffron, and mare’s milk is used to promote 
delivery; a hip bath of the decoction is also said to be 
efficient for this purpose. Dr. Ondaatji, Colonial Surgeon of 
Ceylon, has brought to notico the use. of sweet-flag as an 
anthelmintic in that island. He says: “ An infusion of the 
rhizome given to young children acts effectually, as I have 
seen many such cases treated among the natives.’’ Dr. Evers 
at the Seoni Main Dispensary has found the drug very effectual 
in dysentery. Ho uses the following decoction:—Bruised rhi¬ 
zome 2 ozs., Coriander 1 dr., Black pepper \ dr., Water one 
pint. Boil down to 12 ounces, and let cool. Dose for an adult 
1 ounce three times a day ; for a child 1 to 3 drachms, sweetened 
with sugar, two or three times a day. lie also remarks:—“ The 
decoction is not onlj' useful in dysentery and diarrhoea, but also 
in the bronchitic affections of children . 99 I have often taken 
it myself when suffering from a bad cold in the chest. (Ind 9 
Met!. (lazttte t Feb. 1875.) 

The evidence collected by Dr. Watt for Diet. Econ. Prod. of 
India testifies to the value of Acorus as an aromatic bitter and 
stimulant, especially useful in allaying distressing cough. 

Description. —The root-stock occurs \n somewhat tor- 
tuous, sub-cylindrical or flattened pieces, of variable length ; to 
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the upper surface of these is attached the lower portion of 
the leaves which have been cut off; on the under surface may be 
seen a zigzag line of little elevated dot-like rings, the scars of 
roots. The root-stock is usually rough and shrunken, varying 
in colour from dark-brown to orange-brown, breaking easily 
with a short corky fracture* and exhibiting a whitish spongy 
interior. The odour is aromatic and agreeable; the taste 
bitterish and pungent. The Persian variety of AcoiUs is 
darker in colour when fractured and has a more powerful 
odour, the leaves have been entirely removed, instead of being 
cut off short. 

Microscopic structure .—A section of the rhizome is like an 
open network composed of rows of nearly round cells and open 
spaces (water passages); most of the cells contain small starch 
granules, but some of them essential oil; at the junction of the 
cortical and central portions of the rhizome is a very distinct 
row of small empty cells. The vascular bundles arc numerous, 
especially just within the line of small cells just noticed ; each 
bundle consists of a ring of spiral vessels surrounding a number 
of jointed tubes. 

Chemical composition .—The authors of Pharmaco<jraphia 
say:— “ The dried rhizome yielded us 1*3 per cent, of a yel¬ 
lowish neutral essential oil of agreeable odour, which in a 
column of 50 mm. long deviates the ray of polarized light 
13*8° to the right. By working on a large scale, Messrs. Sehim- 
mel & Co., of Leipzig, obtained 2*4 to 2*6 per cent. According 
to Kurbatow (1873), this oil contains a hydrocarbon, C xo H 10 , 
boiling at 159° C., and forming a crystalline compound with 
HC1, and another hydrocarbon boiling at 255—258° C., 
affording no crystallizable hydrochloric compound. By sub¬ 
mitting the oil to fractional distillation, we noticed, above 250°, 
a blue portion, which may be decolourized by sodium. The 
crude oil acquires a dark-brownish colour on addition of per- 
chloride of iron, but is not at all soluble in concentrated potash 
solution. 

The bitter principle, Acorin , was isolated by Faust in 1867, 
us a semi-fluid, brownish glucoside, containing nitrogen, soluble 
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both, in other and in alcohol, but neither in benzol rtor in 
water. In order to obtain this substance, we precipitated 
the decoction of 10 lbs. of the drug by means of tannic acid, 
and followed the method commonly practised in the preparation 
of bitter principles. By finally exhausting the residue with 
chloroform, we succeeded in obtaining a very bitter, perfectly 
crystalline body, but in so minute a quantity that we were 
unable to investigate its nature/’ (Op. cit ., 2nd Ed., 
p. 678.) 

Herr Thoms (Archiv. dvr Vharm. [3] xxiv., p. 465) announced 
the absence of nitrogen in acorin, which is contrary to the 
results obtained by Faust; at the same time this author slides 
that under the influence of acids and alkalies, or of emulgin, 
acorin splits up into sugar und carburet of hydrogen, and that 
it readily oxidizes and is converted into a resinous substance 
aroretin , which, when reduced from alkaline solution by 
nascent hydrogen, gives an essential oil and sugar as final 
products. 

The fact of a glucosidc behaving in this way being inadmis¬ 
sible has led M. Geuthor to make a fresh examination of 
acorin, which he obtained by exhausting the root with cold 
water and separating the acorin by means of animal charcoal; 
the impure acorin was then removed from the charcoal by 
means of alcohol, and, after purification, was found to contain 
3*2 p. c. of nitrogen,/ 70'0 of carbon, and 9*1 of hydrogen. 
Troated with a boiling dilute solution of soda it yielded no 
sugar, but was converted into an acid substance which strongly 
reddened litmus; treatment with dilute acids also yielded no 
sugar. Exhausted by soda, the bitter matter has the formula 
CTH €, N0 14 , and- the acid which has been yielded to the alkali 
has the formula 0 #, H l8 0*; treated with hydrochloric acid jt 
sets free an acid of the formula or C**tP s 0 8 , which 

appears to be a product of the oxidation of the free acid 
already noticed, M. Geuther considers that the acoretin of 
Ilerr Thorns is nothing but impure acorin. (Atmalm tier Che in., 
eexi., p. 92.) 
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SCINDAPSUS OFFICINALIS, Schdt. 

Fig. — Wight, Icon., t. 781. 

Hab. —Bengal. The fruit. 

Vernacular .—Gaj-pipli, Bari-pipli ( Hind.) , Gaja-pipal ( Bcikj.), 
Atti-tippili (Tam., Mai.), Enuga-pippallu (Tel.), Dodda-hijmlli 
(Can.), Thora-pimpali (Mar.), Motho-pirnpali (Quz.). 

History, Uses, &C.—The ripe fruit of this plant is the 
trufc Gaja-pippali of the Nighantas ; it also bears the Sanskrit 
names of Kari-pippali, Kapi-valli, Kota-valli, Shroyasi, and 
Yashira. It is described as aromatic, carminative, stimulant, 
and useful in diarrhoea, asthma, and other affections supposed 
to be caused by deranged phlegm. In practice it is generally 
used as an adjunct to other medicines. S. officinalis is cultivated 
in Bengal, chiefly in the Midnapore district* and the fruits, cut 
into transverse pieces and dried, form the Gaja-pipal of the 
druggists of Eastern and Southern India. 

In Northern and Western India an cutiroly different drug is 
sold under the same name ; it consists of the entire plant of 
a Balanophora often remaining attached to a small piece of the 
dead stick upon which it grew. The largest of these plants 
are about five inches in length, and consist of a kind of cellular 
cup, from which springs a scaly spadix surmounted by a glan¬ 
dular-shaped club of imperfect flowers, beneath which the stem 
is marked by little pits showing the places where the female 
flowers were attached. This drug is mucilaginous and astringent, 
and is no doubt improperly substituted for the genuine article. 

Description. —The fruit of S. officinalis occurs in slices 
an inch or less in diameter and about £ inch in thickness, of a 
greyish colour and almost inodorous. The slices consist' of a 
central core surrounded by the seeds partly enclosed in the dried 
pulp of the arils; when soaked in water they swell up and 
soften, and the core may be seen to contain numerous large liber 
cells very sharply pointed at both ends which act liko stinging 
hairs. The pulp surrounding the seeds is full of nccdle-likc 
crystals of oxululc of lime, similar to those found in the acrid 
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conns of other aroids. The seeds are rather larger than hemp 
Heeds, kidney-shaped, grey and polished; they contain a white 
oily kernel. 

Chmnail vtmfmsitioH .— With the exception of a minute trace 
of an alkaloid, nothing of special interest was detected. The 
mucilage afforded jelly-like precipitates with plumbic acetate 
and ferric chloride. No tannin was present. Ash, 14*6 per cent. 

ScindapsilS pertUSUS, Schott ., Rheede, Jfort. MaL xii., 
U. 20, 21, is a large perennial plant, running over trees and 
rooting on them like Ivy; leaves alternate, resembling those of 
the Pipal (Firm retiyiosu) but larger, often perforated and cut in 
the margins; spadices shortiy-poduneled; spathe gibbous, acute, 
a little longer than the.spadix; spadix cylindric-obtuse. The 
juice of the plant with black popper is given to people who have 
been bitten by the Ka stiff a (j/imrus* a snake so called because 
the part bitten by it mortifies. The juice, with that of the 
roots of Crohn ohlonyifolintn and of the fruit of Alomordica 
Chant alia , is also applied to the bitten part. 

ALOCASIA INDICA, Schott. 

Fig.— niifht ic ., t. 704 . 

Hab.~ India, cultivated in Bengal and elsewhere. The 
root-stock. 

Vernacular* — Munkund, Kachu ( Hind .), Man-kachu (Bcuy.)> 
Kas-alu (Jfat\) 9 

History, Uses, &C. —This large Arum is tlicManaka 
of Sanskrit writers ; its root,-stock is a valuable and important 
article of diet in Bengal, and often grows to an immense siae, 
being from six to eight fact in length, and as thick as a man’s 
log. When dried it can bo kept for a considerable time and 
affords a large supply of starchy food. In Western India it is 
much cultivated os an ornamental plant in gardens, but is 
little known us an article of diet; the acrid juice of the 
petioles is, however, much used us a common domestic remedy 
• Dtiljoiu Russdlii, a viper. 
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on account of its styptic and astringent properties. The 
petiole is slightly roasted and the juice expressed* We 
have seen purulent discharge from the ears in children 
stopped by a single application. The tubers chopped fine, 
tied in a cloth and heated, are used as a fomentation in 
rheumatism. 

Medicinally manahi is said to be useful in anasarca, in 
which disease it is used in the following manner. Take of the 
meal of the root-stock eight tolas, rice-meal sixteen tol&s, 
water and milk forty-eight tolas each; boil them together till 
the water has evaporated. This preparation is called Mina - 
tnanda, and is given as an article of diet to the patient, nothing 
else being allowed during its administration except milk. 

( Ohakradatta .) 

As a vegetable, the root-stock is peeled, cut in small pieces 
and well 'boiled to remove its acridity; it is then mixed with 
other vegetables and cooked with the usual condiments. 
Dr. D. Basil {Dirt. Econ. Prod. 178) remarks—‘*1 have 

never used it solely as a medicine; but as food taken frequently, 
it seems to act as a mild laxative and diuretic. In piles and 
habitual constipation it is useful.” Surgeon-Major R. S. 
Dutt (idem) states that it is a very agreeable vegetable during 
convalescence of natives from bowel complaints; it is light 
and nutritious and somewhat mucilaginous. The ash of the 
root-stocks mixed with honey is a popular remedy for 
aphthae. 

Description. —Tim root-slock occurs in large round 
pieces, a foot or more in length, and covered externally by the 
brown dried remains of the leaf petioles and their sheaths. 
Internally it is white, opaque, and starchy, and when fresh has 
an acrid odour which is lost oijl drying. Pulped and washed 
it yields a large quantity of pure white starejj. 

0/ironcal composition .—The acridity of this plant has been, 
shown bv Pcdler and Warden (Jr., Asiatic Soc Bengal, 
Vol. LVIL, Part II.) to be duo to the large number of aeioular 
crystals of ^xalflo of lime contained in its tissues* 

HI.—69 
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AMORPHOPHALLUS CAMPANULATUS, 

Blume. 

Fig.— Boxb. Cor. PL iiu, t. 272 ; Bot. Mag., t. 2812 ; Wight 
Ic., 785. 

Hab. —India. Much cultivated. The tubers. 

Vernacular .— Jimi-kand (Rind.), 01 ( Beng ,), Surana (Mar., 
Ouz .), Suranu (Can.), Karunai-kizhangu (Tam.), Kanda-godda 
(Tel.), Karuna-kizhanna (MaL). 

History, Uses, &C.—This arum occurs as a wild plant 
on the banks of streams and also in several cultivated forms. 
It is the Surana and 011a of Sanskrit writers, and among other 
synonyms bears that of Arsoghna or “destroyer of piles.” For 
medicinal use, Sarangadhara directs the tuber to be covered with 
a layer of earth, roasted in hot ashes, and administered with the 
addition of oil and salt. Several confections are also used, such 
as the Laghuouram modaka , Vrihat surana modaka , 8fc. ; these 
are made of the tubers of the plant with the addition of treacle, 
aromatics (ginger and pepper) and Plumbago root, and are 
given in doses of about 200 grains once a day in piles and dys¬ 
pepsia. The dried tubers of the wild plant, peeled and cut into 
segments, are sold in the shops under the name of Madan-mast . 
The segments are usually threaded upon a string, and are about 
as large as those of an orange, of a reddish-brown colour, 
shrunken and wrinkled, brittle and hard in dry weather; the 
surface ismaramillated. When soaked in water they swell up and 
become very soft and friable, developing a sickly smell. A 
microscopic examination shows that the root is almost entirely 
composed of starch. Madan-mast has a mucilaginous taste, and 
is faintly bitter and acrid; it is supposed to have restorative 
powers, and is in much request; it is fried in ghf with spices and 
sugar. It is interesting to note that the tubers of the greater 
Dracontia ( Diosc ii., 155) were preserved by the Greeks in 
the same manner for medicinal use. The cultivated plant is 
largely used as a vegetable; under cultivation it loses much of 
its acridity and grows to an enormous size. 
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Synantherias sylmtica, Schott., is regarded by the Hindus 
as a kind of wild Surana, and, with the wild form of Amorpho - 
phallus campanulatus , bears the Sanskrit name of Vajra-kanda 
"thunder-bolt.” The country-people use the crushed seed to 
cure toothache; a small quantity is placed in the hollow tooth 
and covered with cotton; it rapidly benumbs the nerve; they 
also use it as an external application to bruises on acco un t of 
its benumbing effect. In the Concan the seeds rubbed into a 
paste with water are applied repeatedly to remove glandular 
enlargements. The fruit is yellow, about the shape and size of 
a grain of maize, closely set round the upper part of the spike, 
which is several feet in height, and as large as that of the plan¬ 
tain. The skin of the fruit is tough, the pulp scanty and yel¬ 
low ; it encloses two seeds having the shapo of a coffee bean, 
and placed with their Hat surfaces in apposition. The testa of 
the seed is soft, greenish-brown externally, green internally ; 
the kernel is white, adhering closely to the testa, soft and juicy 
when fresh, but rapidly becoming hard and dry when cut. The 
taste is intensely acrid, after a few seconds it causes a most 
painful burning of the tongue and lips, which lasts for a long 
time, causing much salivation and subsequent numbness. A 
section of the fruit and seed show the following structure from 
without inwards :— 1st, several rows of thick-walled cells, having 
yellowish-brown granular contents (skin); 2nd , a parenchyma 
composed of thin-walled cells, having no solid contents except 
needle-shaped crystals (pulp); several rows of small cells 
containing chlorophyll (testa of seed); 4th, a delicate paren¬ 
chyma, the cells of which are loaded with very small starch 
granules, mostly round, &ume truncated. 

The tubers of Sanromatum pedatum } Schott., are very acrid, 
and are used externally under the names of Bhasamkand and 
L6t as a stimulating poultice. The plant is extremely common 
and its pedate leaves appear with the first rain in June. The 
flower, which is produced just before the rains, seldom attracts 
notice, being more or less buried in the soil. The tubers are 
about as large as small potatoes, and of the same shape as those 
of the Surana. 
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CRYPTOCORYNE SPIRALIS, Fi-xch. 

Fig.-— Wight Icon., t. 773. 

Hab. —Marshy banks and standing water. Southern 
India. The rhizome. 

Vernacular .—N attu-ati - vadayam ( Tam.), N&tti-ati-vasa 

(Tel.). 

History, Uses, &C.—The Ati-v&dayam of the Tamils 
is the Atfs of Northern India, and is the tuber of Aconitum 
heterophylhm . The country Atls of the Madras Presidency 
has for along time been undetermined, until in 1888 Mr. M. A. 
Lawson was able to refer it to Cryptocoryne spiralis and a 
species of Lagenandra. Moodeen Sheriff says the root bears a 
strong resemblance externally to Ipecacuanha, and he has used 
it as a tonic and anti-periodic with children. It attracted 
attention a few years ago through several packages of it 
appearing in the London market as “ False Ipecacuanha.” It 
is a well-known drug in Ceylon, where it is employed by the 
native doctors in decoctions in combination with other drugs 
as a remedy for infantile vomiting and cough, and in the case 
of adults for abdominal complaints and fever. The Singhalese 
obtain the drug from India and value it at 4 annas per pound 
retail. 

Description. —Leaves petioled, linear-lanceolate; spathe 
sessile, much shorter than leaves, twisted ; ovary 5-celled. The 
rhizomo is about the thickness of a small quill. The drug 
appears in broken pieces from i to 1| inch long, annulated, of 
grey or dark-grey colour externally and white internally, 
inodorous and acrid in taste. 

•In the Cryptocoryne the annulations are not so frequent, and 
the drug is more slender than in the Lagenandra. 

Chemical composition.'*—^ The drug contains starch and numer¬ 
ous bundles of raphides, but no alkaloidal active principle has 
been separated. 

Lagenandra toxicaria, Dalz., Rheede , Sort. Mai. xi., 
t. 23, is a mar*b plant,.three feet high, with a thick, creeping, 
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fleshy rhizome, juicy and white, sending off numerous thick 
fleshy roots of a white colour. The leaves are on long petioles, 
oblong, obtuse, entire coriaceous, large; sheaths stipulary, 
opposite the leaf; scapes axillary, solitary, compressed; spathe 
longer than the scape, tubular at the base, attenuated into a 
long, slender apex; fruit compound, about 1 inch in diameter; 
seeds cylindric-oblong, minute, several in each cell, erect from 
the base. The plant is a native of Southern India, and is 
considered to be very poisonous. Rheede says of it:— 
“Balneum ex hac planta preeparatum omnem corporis sestum 
refieit.” 

Rheede (xii., 9) states that the root of Remusatia vivipara, 
Mdravara Tsjembu (Mai.), Rukh-alu (Mar.), is made into an 
ointment with turmeric and used as a remedy for itch, 
and that the juice with cow’s urine is considered to be 
alexipharmic. 


TACCA ASPERA, Roxh. 

Hab. —Tropical India. The tubers. 

Vernacular. —Vdrahi-kand (Hind., Bcng.)^ Dukar-kand (Mar,, 
(iuz.), Handi-gadde (Can.). 

History, Uses, &C.—Thisjdant is the Varfihi-lcanda 
or Sukara-kanda of the Nighantas, so called from its being a 
favourite food of the wild boar. It is described as sweet, 
digestive, nourishing and tonic; useful in cachectic affections, 
such as leprosy, &c. T. aspera, T. Icevis, and T. yhmatifida all 
have tuberous roots, from which a starch resembling arrowroot 
may be obtained, and all three plants are probably utilized by 
the herbalists, who usually supply the coarsely prepared starch 
to their customers. 

Description. —The root is an oblong curved tuber, of a 
middling size, with wiry fibres from its sides; externally of a 
dark-brown or blackish colour, and internally of a pale yellow* 
ish white. It has a bitter, nauseous taste. A full description of 
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the plant, as well as of the two other species mentioned, will be 
be found in Roxburgh’s Flora Indira. 

PISTIA STRATIOTES, Linn. 

Fig. — Roxb. Cor. Pfc Hi., t. 208; Rheede, Sort. Mai. zi., 
t. 82. Water soldier (Eng.), 

Hab. —Tanks and ponds of India. The whole plant. 

Vernacular. —Jal-Kunbhi [Hind. ), Gond&la, Sh6rval (Mar.), 
Agasatamaray (Tam.). 

History, Uses, &C.—Amongst the Sanskrit names of 
this plant we may notice Jalodbhuta, Jalftsaya, Gucoha-bodhra, 
and Paniya-prishthaja “bom on the surface of water.” This 
aquatic plant is a native of Asia, America, and Africa; it is 
considered by the Hindus to be cooling and demulcent, and 
is prescribed in cases of dysuria in the quantity of about 
ten pagodas’ weight twice daily; the leaves are made into a 
poultice for the piles. (Ainslie.) The ashes are applied to 
ringworm of the scalp, and in some parts of India are known 
as ‘ P&na salt.’ 

A notice of the plant will be found in Arabic and Persian 
medical works under its Greek name orpartMtut, 

Description. —Often found floating on stagnant pools, 
leaves sub-rotund, obcordate, rosulate, waved on the marg ins , 
the nerves spreading like a fan, uniting into a truncate are 
at the base; spadices axillary, solitary, seated on a short 
scape. 

• 

Chemical composition. —The plant and salt have been examined 
by Warden of Calcutta, who reports that the weed dried at 
130*0. and carbonized yielded 31 per cent, of total ash, of 
which 6 per cent, was soluble. The sample of “salt” was 
slightly deliquescent, alkaline in reaction, and had the appear¬ 
ance of dirty common salt. Dried at 130° it yielded 78 per 
cent, of potassic chloride, 22'6 per cent, of potassic sulphate, 
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and minute quantities oi potassio carbonate, sodic chloride, 
calcic sulphate, magnesic sulphate, and ferrio, aluminio and 
silicic oxides. (Chem, News, March 28, 1883, p. 133.) 


DIOSCORINE^E. 

This genus is oi much importance as a source oi food in 
TVdift, and some of the species are used medicinally on account 
of their acrid or bitter properties. In Sanskrit they bear the 
general name of alu, and the different species are distinguished 
by prefixes, e.g. f Madhvalu “sweet yam” {Dmcorea aeuleata ), 
Pindalu “globose yam” (D. globosa), Rakt&lu “red yam” 
(D. purpurea), & c. But the Sanskrit name alu id also applied 
to other plants having tuberous roots, and it is therefore, 
difficult to say what the original meaning of the word may have 
been. Dioscorea bulbtfera in its wild state is extremely bitter ; 
the* small potato-like tubers on the vine dried and powdered are 
' used as a medicinal application to sores, and are given inter¬ 
nally i n 4 massa doses with a little cuSin and sugar in milk 
as a remedy for syphilis and for dysentery; the powder made 
into a bolus with butter is given to check diarrhoea; the roasted 
tubers, of the cultivated variety made into balls with ghi and 
sugar-candy have a reputation as a remedy for piles: under 
cultivation the plant loses its bitterness, and is much grown for 
the tubers which are roasted and eaten, 

D. triphylla is very acrid, and its tubers are sometimes used 
as a plaster to disperse swellings. We have reoeived the tuber 
of this yam from Burma, where it is used as a poison; when 
falron internally it causes great irritation in the mouth and 
throat, vomiting of blood, a sense of suffocation, drowsiness, and 
exhaustion: and it is said that a piece of the tuber, the size of 
an apple, is sufficient to cause death in six hours. Nevertheless 
the Burmese use it as an article of food after it has been cut in 
thin slices, repeatedly washed, and steamed in an earthen pot. 
The Burmese name is Choo-ay-oo. In Sanskrit the tuber bears 
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the name of Pashpoli “strangle cake.” For an account of the 
economic uses of the different species of Dioscorea cultivated in 
India, we must refer the reader to the Diet. Econ . Prod . of India , 
iii., p. 115. 

The tubers yield a milky juice containing a small quantity of 
fat, a resin, and caoutchouc. Analysis of tubers—Water 60’722, 
Ash free from C,CO, a andSi O' 2 0*895, Protein compounds 4-485 # 

The following analyses of />. a lata and edulis are by Payeu 
(Compt, rendus , xxv., 1847, and Moser, Landw . Vemic/mt. 


Bd., 20, 1877). 

Dioscorea alata. 

D. eiluli 

Water... 

. 79-64 

60-72 

Nitrogenous matter . 

. 1-93 

4*48 

Fat .. 


0-35 

Nitrogen free extractive 

... 17*3:3 

32-47 

Cellulose .. 

> * . « . * • . 

1-09 

Ash . 

. MO 

0-89 

In dry substances. 


Nitrogen . 


1-82 

Carbohydrates. 


82'66 

The nitrogen-free extractive; 

of I). alata contained 4*79 per 

cent, cane-sugar^ # 18 per cent. 

cellulose, and 25-19 per cent. 


starch. 


(TYPE It ACE.E. 

CYPERUS ROTUNDUS, Linn . 

Fig.— Rottl. 28, /. 14,./: 2. 

Hab. —Throughout India. Tho tubers. 

Vernacular .—.Motha (Hind., Ouz.), Korai (Trim.), Bhudra- 
muste, Tunga-muste (Tel.), Bitnbal, Barik-motha (Mar.), Mutha 
(Bent/.). 

History, Uses, &C.— This is the Mustaka of Sanskrit 
■writers ; it is considered to be diuretic, diaphoretic, astringent 
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and stomachic, and is prescribed in febrile affection* and 
derangements of the bowels. In Indian domestic medicine the 
fresh tubers are applied to the broast in the form of a paste as 
a galactagogue.* 

0. rotundus is doubtless the ***• (Suad) of Abu J1 uni fob, who 
describes it as a certain kind of sweet-smelling root or.rlrizonfe 
round, black, hard like a knot, which is an ingre¬ 
dient in perfumes and medicines, in the Kanina it is said to 
possess a wonderful efficacy for healing ulcers and sores. Ibn 
Sina says that the best kind of Suad is that which comes from 
Kufa in Chaldea, and that the Indian drug (C. acanoma) is said 
to make the hair grow thin. He, along with other A rabian und 
Persian writers, describes the drug as uttenuant, diuretic, on 
menagogue, lithontriptic, and diaphoretic; they prescribe it in 
febrile and dyspeptic affections, and in one ounce doses as an 
anthelmintic; externally it is applied to ulcers, and used a$ an 
ingredient in warm plasters. 

Dioscorides calls it tcurrtpos and notices its use a$ a diuretic 
and emmenagogue and as an application to scorpion stings 
and ulcers; be also states that it is an ingredient in warm 
plasters. 

Herodotus (4, 71) notices it as an aromatic plant used by 
the Scythians for embalming. Kvnapou is mentioned in the 
Iliad (21, 351) and Odyssey (4, 603) and by Theophrastus in 
his fourth book; it appeal s to have been a favourite food of 
horses. Pliny (21,18) calls it Jancna Irianyularia or angulo iu , 
it is also probably the Juncus of Oelsus (3, 21), mentioned as 
an ingredient in a diuretic medicine for dropsy, although he 
calls it Juncua a und rat us. 

Description. —Culms emit, 1—2 feet, triangular, with 
rounded angles ; leaves radical ; sheathing shorter than the 
culms; root tuberous, tubers often crowded together, size of 
filberts, brown or black externally, white internally, odour like 
that of Acorns; umbels terminal, compound; involucre 3-leaved, 
unequal; apikes linear, $ub-sessile. Often a troublesome weed 
in cultivated ground, 
nr -re 
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CYPERUS SCARIOSUS, R. Br. 

Fig — C. B. Clarke , Linn. Soc . Journ. 159. 

Hab.—Damp places in Bengal. The tubers. 

Vernacular. — Nagar-motha {Hind*, Guz.), Nagar-mutha 
(Beng.), Lavala, NSgar-motha (Mar,), Muttah-kach {Tam.), 
Kola-tunga-muste (1'el.), Konnari (Can.). 

History, Uses, &C. —This plant produces the aromatic 
tubers which have long been in use in Hindu medicine and 
perfumery under the Sanskrit name of Nagar-mustaka; they 
are considered to have the same medicinal properties as those 
of 0. rotundas. Arabian and Persian writers mention this 
Indian Oyperus, but consider it to be inferior to C. rotundus. 
In the Ooncan, Nagarmoth, Solatium indiegm, Tinospora 
cord ifolia, Ginger and Emblic myrobalans, of each 2 tol£s, are 
powdered and divided into 5 parts, and one part taken daily 
in decoction with a little honey and long pepper as a febrifuge. 
Several other prescriptions of a similar nature are used in fever, 
and will be found in the Wanaushadi Prakasha. In dysentery, 
Nagarmoth, Mocharas, Lodhxa, Daitiphul ( Woodfordm floribunda 
flowers), unripe Bael fruit, and the seeds of Holarrhena 
anUdysentcnca are ground with whey and molasses and given 
in G massa doses. In famine seasons Nagarmoth has proved 
a valuable resource to the poor. 

Description. —The ovoid tubers of this plant are developed 
upon a thin underground stem, and are simple or branched, 
generally about 2 inches long and 4 an inch in diameter; the 
externa] surface is marked by a number oi annular ridges, and is 
almost concealed by the remains of leaves; when these are 
removed, the colour of the tuber is a deep brown; a few wiry 
rootlets arise from its under surface, and at the lower end is a 
portion of the underground stem. The substance of the tuber 
is hard and of a reddish colour; it is divided into a central and 
cortical portion, the latter being of a darker colour. The odour 
is strongly aromatic like Acorus, but somewhat terebinthinate. 
The plant is aquatic and grows in the Ooncan in ponds and 
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ditches along with Scirpus mbu tutus, Vahl.; both plants arft 
called Lav 61 a in Marathi, a name which appears to be equiva¬ 
lent to the English j Rush. 

Microscopic structure .—The outermost layer of the cortical 
portion is composed of large bundles of reddish-brown stony 
cells, separated from one another by interspaces; within it are 
from 6 to 8 rows of very thick-walled, empty (Mills; next a tissue 
of thick-walled cells, most of them full of large starch granules, 
but some containing essential oil and probably resinous matter. 
The central portion of the tuber is separated from the cortical 
by a single row of small yellow stone (Mills; it is composed of 
thick-walled cells full of starch like those in the cortical por¬ 
tion, but differs from it, inasmuch as many of the cells contain 
red colouring matter. Large vascular bundles abound in the 
root, some of them are surrounded by a layer of stony cells. 

' 'otHiHcrcr .—Two kinds of Nfigurmoth are met with in this 
market-Surat and Kattiawar; the first is heavier and more 
aromatic than the second. Value—Surat, Rs. 2 per inautid of 
37\ lbs.; Kattiawar, Rs. The Surat Ndgarmoth is probably 
obtained from llajputana, where the plant is common in tanks, 

Scirpus Kysoor, Ro.cb. Vera .—Kasfrd (Him/.), 
Kachara (Bomb.), The tuberous root found in tanks, about the 
size of a nutmeg, and of a black colour externally, has astringent 
properties, and is given in diarrhoea and vomiting. 

We have met with two other species of Cyperus, yielding 
edible tubers. The one, called “ Thegi ” in Guzrathi, is 
probably C. bulbosus. It grows in the sand on the coast of 
Kattiawar, and is used as a bread-stuff at all times, and was of 
much value in the last famine. The tubers are ovoid aud 
pointed, about i of au inch in length, horny and translucent, 
brittle when dry and farinaceous when powdered. The other 
is called “ Pudhya ” in Marathi; it grows in salt rice-fields, aud 
is eaten in the Southern Concan. The tubers are half an inch 
or a little more in length, surface browu, with the remains of 
membranaceous sheaths arising from four trims verse rings 
hard* white and mealy within. 
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The analyses of these tubers gave the following results 



Thegi. 

Pudhya. 

FaI, . . 

.... '73 

66 

Sugar, &c. (spirit extract) 

... '82 

1-64 

Gum and carbohydrates .. 

... 9-00 

5*69 

Albuminous matter . 

... 6-68 

8*68 

Starch. 

... 6299 

66-24 

Fibre .. 

... 6-78 

4-61 

Ash. 

... 3'CO 

2-06 

Moisture . 

... 10-40 

10-53 


100-00 

10000 


The amount of nitrogen in the first tvas T07 per cent, and in 
the second T39 per cent. There were traces of an alkaloid in 
both tubers. 

KYLLINGIA MONOCEPHALA, Linn. 

Fig.— Rhccdc, Hurt, jM nL t. 6?$; Rumfh. Amb. 3. 

/. 2 ; EoitJ. Or., 13. t. 4,t\ 4. 

KYLLINGIA TRICEPS, 

Fig. — Rhccde, Hort . Mai . xii., t. 52. 

Hab. —Throughout the Peninsula of India. The roots. 

f r emacular .—Nirbisi (Hind,) f Sveta-gothubi, Nirbish i 

(Beny.) 9 Mottenga, Pee-mottenga (Mai.), Musta (Mar.). 

History, Uses, &C.—These plants are the Nirvisha of 
Sanskrit medical writers, who describe them as antidotal to 
certain poisons. Rheodc describes K triceps and K. mono « 
cephala as having similar properties, and states that the former 
plant is called Coqitinha by the Portuguese. In Malabar a 
decoction of the roots i$ used to relieve thirst in fevers and 
diabetes, and oil boiled ofi the roots to relieve pruritus of the 
skin. He also states that they distil an oil from the roots, 
which is of a dark yello\vi9h-green colour, pleasant odour and 
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pungent taste, and which is used for the samo purposes as the 
decoction and to promote the action of the liver. 

Irving states that K. monocephala is used at Ajmere as an 
antidote like zedoary, and Roxburgh notices its use as an anti¬ 
dote in Bengal. 

These plants have the odour, and apparently all the qualities, 
of Cyperu*, rotunda*. 

Description. —The roots are creeping, those of Ktricep* 
bear tubers. The culms are erect and triangular, leafy at the 
base. The leaves membranaceous, flat towards the apex, ciliated 
with minute bristles on the margin and keel. The flower-heads 
of K. monocephala are solitary, globose, dense and white; whilst 
those of K. tricep* consist of from 3 to 6 spikes, one of which is 
much larger than the rest. The involucres are 8 to 4 leaved 
unequal, the longest leaf as long as the culm 


GRAMINEiE. 

ANDROPOGON SCHCENANTHUS, Linn. 

Fig- — Boyle, III., t.. 97; Trin. Sp. Or. m., t. 327. Rusa 
grass, Ginger grass (Eng.), Schoonanthe des Indes (Fr.). 

flab.—Indian Peninsula, Western Ghauts, extending spar¬ 
ingly to the coast. The essential oil. 

Vernacular .—Sugandha ros£, Rus&, Gandhis, Gandhbel, Mir- 
chiya gandh {Hind., Guz.), Agiy^-ghas, Gandha bena (Bcng.\, 
Sugandhirohisha, Rohishe-gavat (Mar.) t Farinruilada-ganjani 
(Can.), Sakanaru-pillu (Tam.). 

History, Uses, &C. —This grass is the Bhustrina or 
Bhutrina “ earth grass ” of the Raja Nirghanta, and is also 
known as Rohisha in Sanskrit. Among the synonyms which 
it bears, we may mention Gandha-kh&la and Gandha-trina 
•‘odorous grass/ 1 Su-rasa "well flavoured/ 1 and Su-gandha 
having an agreeable odour.'’ It is described as aromatic 
and stimulant and useful in bilious and phlegmatic affections. 
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Mahometan writers upon Indian Materia Medica confound 
A. Schemanthw with Izkhir [A. laniyer), and Mir Muhammad 
Husain gives TL(i& as an Indian name for Izkhir; he also men¬ 
tions several other Indian names, such as Gandhis, Gandhbel, 
&e., showing that he was well acquainted with Rtisa grass. 
The author of the Tuhfat-d-muminin mentions a distilled water 
prepared from Izkliir, and also an oil made by macerating the 
grass in sweet oil cxj>osed to the sun ; it is therefore probable 
that in his time (1606) the essential oil was not made from 
A . Schcenanthus. The industry probably commenced in the 
18th century whilst Khandesh was in a flourishing condition 
under its Mahometan rulers. 

A. Schanaut/tHx was first.brought to the notice of Europeans 
by General Martin, who collected the seeds in the liolughut, 
during the war with Tippu Sultan, and cultivated the plant at 
Lucknow, whence he sent seeds to Roxburgh, in Calcutta. The 
first mention of the oil is by Maxwell in 1825 (Calcutta Med. 
Phr/8. Tran#., i., p. 367); it was afterwards described by Forsyth, 
1827 (Ibid., iii., p. 213). The A. Narttn* of Ainslic, which he 
calls ginger or spice grass, is doubtless the same plant; he notices 
its use in infusion as u stomachic, and states that an essential oil 
is prepared from it which is useful in rheumatism. 

Preparation of the oil .—The oil distillers in Khandesh call the 
grass Mot if/a, when the inflorescence is young and of a bluish- 
white colour; after it has ripened and become red, it. is called 
&onfif/a* The oil obtained from it in the first condition has a 
more delicate odour than that obtained from the ripened grass. 
The Motiva oil is usually mixed with the second kind, which, 
by itself would not fetch a good price in the European market. 
The grass grows freely, though not very widely, on open hill¬ 
sides in West Khandesh, especially in Akrani. The original 
seat of the manufacture was Pimpalner, but as the oil is in 
groat demand, the manufacture has of late spread to Nandurbdr, 
Shahada, and Taloda. The makers are Musalmans, who, at the 

* We ave indebted to Mr A. Lucas, Assistant Collector, Khandesh, for 
specimens of the Motiva and Sontiva grasses from the distilling districts. 
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close of the rains, about September, when the grass is ripening, 
buy it from the Bhils, stack it, and set furnaces at the sides of 
brooks where wood and water are plentiful. A large pit, four 
feet long by two wide and two and a half deep, is dug, and a 
furnace ( chula ) prepared. On this furnace is placed a copper 
or iron caldron, large enough to hold from 30 to 50 pots of 
water. After pouring in some water, the caldron is filled to 
the brim with chopped grass, and a little more water is added. 
The mouth of the caldron is carefully closed with an iron or 
copper plate, made fast with wheat dough. From a hole in this 
lid, a bamboo tube, wrapped in a piece of cloth, plastered w ith 
the flour of XJdid {Phaaeolust Mungo , I jinn., black var.), and 
bound with ropes, passes into a second closed caldron, sunk to 
the neck in running water. The steam from the grass is con¬ 
densed in the second caldron, which, when full, begins to shake. 
The tube is then skilfully removed, and the contents of the 
caldron poured into a third similar vessel and stirred. Then the 
oil begins to appear on the surface, and is slowly skimmed off. 
The distillate is returned with fresh grass to the still. In 
1879-80 the number of stills was 197, producing about 71 cw f ts 
of oil. More than 100 stills are worked in Nandurbdr alone, and 
the increase of the manufacture is prevented only by the 
scarcity of the grass. The oil is packed in skins, and sent on 
bullock back over the Kundaibriri Pass to Surat, and by Dhulia 
and Manmad to Bombay. 

We are assured by the Bombay dealers that all the oil of 
commerce is more or less adulterated ; and a comparison of the 
commercial article with some oil distilled by one of us supports 
this statement; the adulteration is said to be practised by the 
distillers, who, we are informed, are regularly supplied with oil 
of turpentine from Bombay. 373 lbs. of grass received from 
Khandesh and submitted to distillation under our own superin * 
tendence in Bombay yielded 1 lb. 54 ozs. of oil. Portions of 
this oil were mixed with oils of turpentine, groundnut, rape, 
and linseed; with all three it formed a milky or turbid mixture, 
but the two first, after standing for some days, became perfectly 
bright. We are informed that formerly it was the custom to 
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adulterate with groundnut oil, but that turpentine is now used, 
as it cannot bo detected by tho evaporation test. 

The use to which Riisa oil is put in Turkey, to which country 
it is principally exported, via Egypt and the Rod Sea ports, from 
Bombay, was first explained by Ilanbury (N. Repert.f. PAarn., 
viii., *%5), and in Pknrmacogmphia wo find the following 
interesting statement:— 4< No drug is more subject than attar of 
rose to adulteration, which is principally effected by the addition 
of tho volatile oil of an Indian grass, Andropogon Schcenanthus , L. 
This oil, which is called in Turkish Idris yaghi* and also 
Enfcrshah, and is more or less known to Europeans as Gera¬ 
nium o(7, is imported into Turkey for this express purpose, and 
even submitted to a sort of purification before being used.f It 
was formerly added to the attar only in Constantinople, but 
now the mixing takes place at the scat of the manufacture. It 
is said that in many places the roses are absolutely sprinkled 
with it before bciug placed in the still/ 9 

Description. —Root perennial,with long wiry fibres; culms 
erect, from o to 6 foot high, often ramous, smooth, filled with a 
Spongy pith ; leaves very long, tapering to a very fine point, 
smooth in every part, and of a soft delicate texture; sheaths, 
shorter than the joints on full-grown plants, with a membrana¬ 
ceous stipulary process at the mouth ; panicles linear, subsecund ; 
Spike lets paired, but with only three joints ; flowers also paired, 
oue-awned, hermaphrodite and sessile, the other, awnless, 
male and pediccllcd, the terminal florets are three, one 
hermaphrodite, sessile aircl awnecl, the other two male, pedicel led, 
and awnlcss. 

HermaphrodiftS*alyx one-ilowered, two-valvcd, base girt with 
wool, as is also the rachis and proper pedicels; corn l one-valved, 

izvis, pronounced iilri# by tho Arabs, is a Persian word, auil is 
explained in the Burkin ft kind of wild mallow which the (i reeks call A Mo 
and the Arabs ^t^J^*** (simian-cl-maraj). If a decoction of it with 
vinegar and oil is rubbed on tlie limbs it protects against venomous bites. It 
is perhaps Pavouia odorata or some other odoriferous plant belonging to the 
Malvaceae. 

I For particulars, see Baur (p. -JC2, note 6 ) 
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a long black awn occupies the place of the other, which has 
two small filaments at its base; nectary two minute leaflets 
embracing the germ laterally; stamens, pistil, and seed as in 
the genus. 

Male calyx as in the hermaphrodite; corol one-valved; nectary 
and stamens as in the hermaphrodite, no pistil. (Roxburgh.) 

The oil of A . Schamanthus distilled by one of us was dex- 
trogyie, the ray being rotated 39° to the right by a column of 
100 mm., and 78° by one of 200 mm. Some samples of the 
commercial oil rotated the ray about 13° to the right, and 
others had little or no effect upon it. The colour of the genuine 
oil was that of pale sherry; the commercial samples were more 
highly coloured. The odour at first resembles that of the rose, 
but there is a persistent and terebinthinate after-flavour which 
is not agreeable. 

The taste is pungent and agreeable, approaching that of 
ginger. 

Chemical composition .—The oil of this grass, which has been 
named Gera trial (C lo H I0 O), is an alcohol belonging to the 
series C n IP"— 2 0. The two samples examined by F. W 
Scmmlcr (Ber. d . D. Chem. Ges<, 23, 1098), which yielded 90 
per cent, of gerauiol, must have been adulterated, as they turned 
a ray of polarised light 20° to the left, whereas the genuine 
oil distilled’ by one of us was strongly dextrogyre. Gcraniol, 
which occurs also in Pelargonium Radttla, Aiton, has a fragrant 
odour of roses, and is miscible with alcohol and ether; the 
boiling point at 17 mm. pressure is 120 o, 5—122°*5, and the 
refraction 48-71. With calcium chloride at 50° it forms a 
crystalline compound (C l0 H l8 O) Ca Cl 2 , decomposed by water 
and slowly oxidised by air. Potash-fusion forms isovaleric 
acid. Neutral aqueous K 3 M u O k forms acetic and isovaleric 
acids. Even boiling baryta-water slowly forms isovaleric acid. 
Chromic acid mixture forms citral (Scmmlcr). 1IN0 5 forms 
nitrobenzene, IlCy, yxulic acid, and a resin, but no camphoric 
acid. (Be if stein Vhemic, iii., 265 ; Watts* Diet. Chem., 2nd Ed., 
ii., p. 609; Bor. t. SrhimmcjSf Co., April 1891, p. 37.) 

Hi.—71 
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Commerce .—The official statistics only show the combined 
export of grass oils, and do not enable ns to distinguish the 
different kinds. In 1888-89, 15,270 gallons of these oils, 
valued at Rs. 267,800, were exported. 

As we have already stated, the production of Rusa oil in 
Khandesh, the chief source of the supply, does not much 
exceed 70 cwts. yearly. The value of oil of good quality in 
Bombay is about Rs. 3£ per lb. It is exported in pots 
containing about 40 lbs. each. 

ANDROPOGON LANIGER, Beef. 

Fig. — Trm. Ic. Or., t. 326, Squinanch [Eng.), Scluenanthe 
officinal (Fr.). 

Hab. —Northern India to Tibet, Arabia, North Africa. 
The plant. 

Vernacular . —Li'imjak, Klmvi, Usirbh&l (Hind.), Karankusa 
(Beng .), Pivala-vala ( Mar.), Pilo-valo ( Guz .). 

History, Uses, &C. —This grass is described in the 
Nighantas under the Sanskrit name of L&majjaka, with the 
synonyms Dirgha-mulaka “long-rooted,” Jalasaya “ aquatic / 39 
S6vya, Amrinala, Ishta-kapatha, &c., as cooling, useful in fever, 
and tridosha or derangement of the three humors. It is parti¬ 
cularly mentioned by Arrian in his account of Alexander's jour¬ 
ney through the Punjab and Sind, and was gathered in Lus by 
the Phoenician followers of the army, who called it spikenard. 
Dioscorides (i., 16 ) describes it under the name of <r*o lvos 9 and says 
that the best kind grows in Arabia, has an odour like roses 
when rubbed between the hands, and a pungent taste. It has 
carminative and stimulant properties, and is useful as an 
enunenagogue This latter use of the plant is noticed by Hip¬ 
pocrates in his treatise on the diseases of women (Lib. ii., Sec. 5). 
The same plant was known to the Romans as Schoenus or 
Juncus odoratus, and was used to flavour wine (Cato, R. R- 105, 
2; 113, 1. Co/- 12, 20, 53), and from Plantus (Pm. 1, 2, 55) we 
learn that it wae used to prepare a perfume in favour with the 
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Homan meretrices whom he speaks of as Schoeniculm op Schoeno 
delibutm. Scribonius Largus (Comp., 167) mentions Schoenus, 
i.e., Junci odorati flores, as an ingredient in a theriace used as an 
antidote to snake-bites, and Pliny also mentions it (12, 48) in 
his chapter on the sweet-scented Calamus, We are of opinion 
that the whole of this chapter refers to this grass, and that 
the substance like a cobiceb , which is generally knoicn by the name of 
the “flower” and which he calls the pith, is really the cottony 
calyx of the plant which the Arabs call I (fukkah el 
idkhir) or the “ flower of the Idkhir,” and use as an haemostatic. 
Other Arabic names for A . laniger are Kilal-el-M6m(m “ Ma- 
mun's toothpick,” * Tibn-el-makah " Mecca grass,” and Tib-el- 
Arab“the Arab's perfume,” In Persia it is known as Gfir- 
giyah, and the- author of the Burhdn states that it bears this 
name because the onager or wild ass (Gur) is particularly fond 
of it; he describes it as a grass, which, when chewed, has a 
taste of cloves and mastich, and which is called by the Arabs 
Idkhir. 

Abri-Hanffeh Ed-Dfnawarf, author of the Book of Plants , 
has the following description of the plant:—“ It has a root 
hidden in the ground, slender, pungent in odour, and is like the 
straight stalks of the (Kaulan or papyrus plant), save 

that it is wider, and smaller in the (ku'oub, internodal 

spaces), and it has a fruit resembling the blooms of reeds, but 
more slender, and smaller; it is ground, and is an ingredient 
in perfumes; it grows in rugged and in smooth grounds; but 
seldom docs more than one grow in the same spot; when it 
dries becomes white.” 

The Arabian and Persian physicians describe Idkhir as hot 
and dry, lithontriptic, diuretic, emmenagogue, and carminative ; 
they recommend it to be boiled in wine as a diuretic; ground 
into a paste it is said to be a good application to abdominal 
swellings; added to purgatives it is administered in rheu¬ 
matism ; the flowers (calyxes) are uged as an haemostatic. They 
identify it with the Schoenus of the Greeks. 


* El M&routi, son of Hirun-el-Rastrid, the celebrated Caliph* 
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In medieval Europe it was officinal under the names of 
Schoenanthus, Squinanthus, and Juncus odoratus, and was also 
known as Fceiium vel stramen camelorum “camel's hay or 
straw,” from its being the principle food of camels in the 
deserts between Syria and Egypt. In Arabia, under the name 
of ghwiitl, the powdered grass is still used as a perfume for 
the bath. 

Description. —This grass is distinguished by its simple 
rhizome, short thick tuft of radical leaves, and lanigerous calyx. 
The odour is like that of oil of Rhodium; the taste aromatic, 
bitter, and somewhat acrid. 

Chemical composition .—From 56 lbs. of the dry grass 
purchased in the bazar we obtained the large yield of 8J ozs. 
of essential oil; it had a specific gravity of *905 at 85° F., and 
rotated a ray of polarized light 8*0 degrees to the left in 
column 200 mm. long. The colour was that of pale sherry. 
According to Schimrael & Co., the essential oil reminds one of 
the odour of Elemi oil. It3 sp. gr. is *915, the optical rotation 
4-34° 38'. It boils between 170° and 250°, and contains 
phellandrene (Bcricht von Schirnmel 8f Co., April, 1892). 

ANDROPOGON CITRATUS, DC. 

Fig. — Wall PL As. Ear. Hi., t. 280 ; Rheede, Sort . Mai. 
*H., t. 72. Lemon grass (Eng.), Chiendent-citron (Fr.). 

Hab .—Eastern Archipelago ? Cultivated throughout 
India. The herb and oil. 

Vernacular .—Agya-ghds, Agin-ghto (Uind.), Gandha-bena 
( Beng.), Ilirva-chaha, Olen-chaha (Mar.), Lili-ehahe, Nili- 
chahe (Quz.), Vashana-pulk (Tam.), Nimma-gaddi, Chippa- 
gaddi (Tel.), Vasana-pulla, Sambhara-pulla (Mai.), Purvali* 
hullu Vfisane-hullu (Can.), Pengrima (Cing.), 

■ History, Uses, &C. '-This grass is not mentioned to 
our knowledge by any of the Hindu or Mahometan writers 
upon Indian medicinal plants. It was observed by Van Rheede 
early in tho I<tb century as an established and well-known 
cultivated plant, nud it. is not improbable that Ifindu colonists 
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returning from Java may have introduced it. The Hindus 
colonized that island in the 5th century, and in the 7th century 
there was much intercourse between the mother-country and 
the colony* In Java the grass is called Sireh; it was known 
to Rumpkius and other early writers on the natural history of 
the East, and in 1717 an oil distilled from it in Amboyna was 
known os a curiosity. ( Ephem . Nat . Curios ., cent, v—vi., 
Appendix 157, quoted in Pharmacographia.) Lemon-grass oil 
is mentioned by Roxburgh in 1820 as being distilled in the 
Moluccas, and it was first imported into London about the year 
1832. An infusion of the fresh herb is a favorite native 
remedy in India as a diaphoretic and stimulant in catarrh and 
febrile conditions, and also in the congestive and neuralgic 
forms of dysnienorrheea. The oil is used as a carminative and 
as an application in chronic rheumatism. The oil has been 
made official in the Pharmacopoeia of India . Dr. Waring, in 
the appendix to this work, records a high testimony in its 
favour both as an external application in rheumatism and in 
other painful affections, and as a stimulant and diaphoretic 
internally. He states that amongst the half-castes of South 
India it is one of their most highly esteemed remedies in 
cholera. In infusion the leaves are often combined with tea, 
mint, or black pepper. The oil is distilled in rude stills at the 
Western base of the hills in Travancore, from Anjjsngo 
northwards. The grass is burnt at the end of the dry 
weather. In Europe the oil is now a well-known article of 
commerce under the names of Lemon-grass oil, Oil of Verbena, 
and Indian Melissa oil. It is employed as an ingredient in 
perfumes, such as Eau de Cologne, and for scenting soaps, 
and also for adulterating the “true Verbena oil ” obtained 
from Ltppia cifriodora in Spain. 

Description.—Root perennial, young propagating- 
shoots issue from the axils of the leaves that surround a short, 
subligncous leaf-bearing culm. Culms from 5 to 7 feet high, 
erect, simple, smooth, about as thick a» a goose-quill. Leaves 
many, near the root bifarious, few on the upper part of the 
culm, of a soft texture, pale-green Colour, slightly scabrous on 
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the margins, otherwise smooth; from 3 to 4 feet long, including 
their sheaths, and about £ of an inch broad. Floral leaves 
small. Panicle linear, a little bent to one side, composed of 
many fascicles of spikes that are both terminal and form the 
exterior axils. Spikes generally paired on a common peduncle, 
with a common boat-like spathe, or involucre at the division: 
each has also its proper pedicel, and both spathe-shaped. 
Bachis articulated, much waved, hairy. Flowers in pairs, 
one hermaphrodite and sessile, the other male and pedicelled; 
the last hermaphrodite flower of each spike has two males; 
below there is only one male, as the rachis occupies the space 
of the other. Hermaphrodite flowers sessile. Glume girt at 
the base with wooi. Corol 2-valved, awnless. Nectary, two, 
broad, short, wedge-formed, obliquely lobed, crenulated bodies 
embrace the insertion of the filaments and the forepart of the 
germ. Male flowers pedicelled, calyx, glumes as in *the 
hermaphrodite ones. Corol 1-valved, awnless. Nectary as in 
the hermaphrodite, stamens three. This grass flowers in the 
rains, but rarely. 

Chemical composition .—The most interesting constituent of 
this oil is Citral, which has been examined by J. W. Semmler 
(Her. cl. Deutsclu Chem . Ges. , 23, 3556, and 24, 203). This 
author found that the aldehyde C 10 H lt5 O, obtained by the 
oxidation of geraniol with chromic acid mixture, is identical with 
the citral of oil of lemons. By further oxidation with argentic 
oxide he prepared Geranic acid , C lo H l6 0*, a limpid oil, and by 
treating citral with acid sulphate of potassium, Gy mo) was 
formed, a molecule of water splitting off. 

Up to the present time citral has been found by Messrs. 
Sehimmel & Co. in the following essential oils: — 

Lemon oil from Citrus Limon urn , 

lametta oil „ Citrus Liniotta . 

Mandarine oil „ Citrus Madumisis. 

Lemon grass oil „ Andropoyon citrafus. 

Eucalyptus oil „ Eucalyptus Staigeriana. 

Backhousia oil ,, Backhousia citriodora. 

Citronella fruit oil „ Tetranthern citrata . 

Japan pepper bil „ Zantho.ryhn piperita m. 
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Commerce .—The oil is largely exported from Singapore and 
Ceylon, where the grass is cultivated. The shipments from the 
Malabar Coast during the last four years were as follows:— 
1887, 943 cases; 1888, 1,678 cases; 1889, 979 cases; 1890, 
1,610 cases. The exports from Cochin have risen from 228 cases 
in 1884 to 2,387 ca$es in 1889 and 1,917 cases in 1890. A case 
contains 12 bottles of oil, and is priced at Rs. 18£. A bottle is 
guaranteed to hold 23 ounces of oil. 

ANDROPOGON NARDUS, Linn • 

Fig. —±Bentl, and Trim., t. 297. Citronelle grass (Eng.). 

Hab. —Ceylon, Travancore, cultivated at Singapore. 
The essential oil. 

Vernacular .—Maana ( Cing.). 

History, Uses, &C. —This grass is considered by some 
botanists to be the wild form of A. citratm. Other grasses 
closely allied to it are A. Khasimm, Munro, growing in Silhet, 
and A. distant, Nees, growing in the North-West Provinces 
and in parts of the Bombay Presidency, but no oil has ever 
been distilled from these species, nor do they appear to be used 
medicinally by the natives. 

A. Nardus is not mentioned in any Sanskrit medical work, 
nor do the Arabian and Persian medical writers notice it. It 
owes the name JS/ardns to its having been confounded with 
A. laniger, which was named vaphos by the Greeks who invaded 
India. At the present time it is only known in Southern India 
and Ceylon, and the Hindi names which have been ascribed to 
it in the Diet . Econ. Prod . of India properly belong to 
A. Schoenanthus or A. citratusm 

Description. —A large perennial herb, with a long 
slightly branched, partly aerial rhizome, reaching J inch in 
diameter, and strongly ringed with the closety-placed scars of 
the leaf-sheaths, the remains of which persist on the upper 
portion, and giving off numerous tough root fibres. Stem 
reaching 6 feet or more high, erect, stout, cylindrical, solid, 
smooth and shining, partially concealed by the leaf-sheaths, 
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scarcely thickoned at the nodes, which are approximated below, 
but widely separated above, flat or channelled on one side in 
the upper portion. Leaves very large and long, numerous, 
erect, lower ones sometimes reduced to their sheaths; sheaths 
thick and strong, about 6 inches long, closely but not entirely 
enveloping the stem, quite smooth, striate; ligule short, brown, 
laciniate, scarious; blade about 2 feet long, linear, very much 
attenuated at the apex, tapering below, minutely denticulate 
with forward points on the edges, smooth on both surfaces, 
pale somewhat glaucous green, lighter beneath. Spikelets 
very small, arranged in couples, one-stalked, containing 
one male flower, the other sessile, with one hermaphrodite 
and often one barren flower; the couples, to the number 
of 3 or 4, articulated on alternate sides of a short, flattened, 
jointed rachis clothed along the edges with long white 
silky hairs tufted beneath the spikelets, forming a short 
acute spike about £—f inch long; the spikes arranged in 
pairs on a common slender stalk, at the bent basal node of 
which is a large, erect, acute, leafy, striate, orange-red, shining 
bract, scarious at the edges, which encloses the pairs of spikes 
before expansion; the pairs of spikes very numerous, placed on 
the somewhat zic-zac, elongated, smooth, slender, erect, flattened 
branches of elongated panicles, which come off in clusters 
from the axils of the upper leaves, the whole forming a very 
large tufted, elongated somewhat drooping inflorescence, often 
2 feet or more in length; glumes nearly equal, acuminate; mem¬ 
branous, smooth, purplish, boat-shaped, the lower one of the 
sessile spikelet flattened on the back against the rachis and with¬ 
out a mid-rib, those of the stalked spikelets with several parallel 
strong veins; pales of the lower spikelet 2, or with a third 
representing a barren flower, very unequal, the lower very 
small, deeply bifid with two long cusps, from between which comes 
off a long, slender, slightly kneed purple awn, about twice the 
length of the glumes, and projecting considerably beyond the 
spikelet, the upper much larger, acute but without an awn, 
Very delicate and membranous, without veins; in the flower of 
the upper spikelet there is but a single membranous non-awned 
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pale. Lodicules 2, oblong, truncate, longer than, the ovary. 
Stamens 3, anthers purple. Stigmas 2, spreading, protruded 
from the flower, plumose, bright red-purple. Fruit not united 
with the pales. # (Bentley and Trimen .) The oil is of a pale yellow 
colour when pure. Mr. J. 0. Umney ( Pharm. Journ ., Ap. 11, 
1891, p. 922) has shown that the green colour of the commer¬ 
cial oil is due to the presence of copper. According to Messrs, 
Schimmel, the sp. gr. should not fall below *895 at 15°0. Tim 
oil is often adulterated with petroleum. 

Chemical composition .— E. Kremers (Proc. Am. Pham. Assoc., 
1887, p. 562) found the oil to consist of an aldehyde (C 7 fi 14 0) # 
a terpene (C 40 H ld ), an isomer of borneol, named Oitronellol, 
and acetic and valeric acids. These two acids are said to be 
formed through the oxidation of the aldehyde and to exist 
originally in combination with citronellol as a compound, ether. 
T. D. Dodge (Am. Chem. Journ., 1889, p. 456) obtained some¬ 
what different results. The aldehyde, isolated from the oil by 
means of a concentrated solution of sodium bisulphito, accord¬ 
ing to Kremers iaC 7 H‘ 4 0, while Dodge obtained results corre¬ 
sponding to O l °H l0 O, and names the compound citronettic 
aldehyde. By the action of P 2 O a , an oily product, probably a 
terpene, was obtained. By heating the dibromide of the 
aldehyde the distillate contained a small quantity of oil having 
the odour of cymone, C l0 H l V , thus confirming tho statement of 
C. R. A. Wright (Journ. Chem. Soc., 1875, p. 1). Oxidation 
with potassium permanganate yielded a mixture of fatty 
acids smelling strongly of valeric acid. A portion of the oil 
boiling at 77° C. was probably a terpene. . The portion btflling 
at 222° C., probably citroncllyl alcohol, C 10 H*°0, the same as 
obtained by the reduction of citrondlio aldehyde, the acetyl 
derivatives of both having the same characteristic rose-like odour. 

ANDROPOGON ODORATUS, Lisboa. 

Fig.— Journ. Bombay Nat. Rial. Soc. tv., p. 188. 

Hab —Western Ghauts, extending sparingly tp the coast; 
The grass. 

Vernacular.—' Vaidi-gnvot, Usodluma (Mar.). 
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History, Uses, &C. —This grass is not, to our know¬ 
ledge, mentioned by Sanskrit writers, but is well known to the 
peasantry by the names given above, which signify “ physi¬ 
cian’s grass ” and “ pungent grass.” A . odoratus was first 
observed by dne of us in 1875 as a grass growing sparingly at 
Tauna, near Bombay, and used by the natives as a carminative 
in the bowel complaints of children (Mat Med . of Western 
India , 1st Ed., p. 693). In 1889 this grass was found growing 
abundantly at Lanowli on the Western Ghauts by Mrs. J. C. 
Lisboa, and was described and figured in the Journal of the 
Bombay Natural History Society . We have since distilled the 
grass and obtained from it an essential oil having at first an 
odour recalling that of cassia and rosemary, but afterwards a 
strong persistent odour of oil of cassia. Messrs. Schimmel & Co. 
notice the odour of Pine needle oil in this sample, and find 
the sp. gr. to be '945. 

Description. —Root as in A. Schmanthus.* Culm erect, 
3—5 ft. high, sometimes branching from the lower pari, 
glabrous; nodes long-bearded. Leaves lanceolate, cordate at 
the base, acute or acuminate, with a few long hairs ; the lower 
cauline and radicle leaves long, the upper small, but their 
sheaths very long. Ligula small. Spikes numerous, erect, 
branched, pedicellate (the pedicel of the lower spikes longer), 
and congested at the end of a long peduncle without a 
sheathing bract and f6rming an erect, dense, ovoid panicle. 
The rachis, pedicel, and the spikes covered with long silky 
hairs. Spikelets nearly two lines long, of a purple colour, the 
sessile and the pedicellate nearly similar ; outer glume of the 
sessile spikelet rather thin, many-nerved, somewhat obtuse 
and covered with long silky hairs, with a pit in some spikelets 
of the same plant and absent in others; second glume as long 
as the first or a little longer, but broader, thin, and keeled; 
third glume thinner and hyaline; fourth glume, smaller or an 
awn 1 — 1 inch long, with a hermaphrodite flower at the end 
of the pedicel. Pedicel of the pedicellate spikelet covered 
with white hairs, but the spikelet almost free of hairs. Outer 
glume stiff, with five or more nerves, not prominent, almost 



(JHAMINBAi. 


571 


.obtuse; second, glume thinner, with three nerves, somewhat 
broader, but as long as the first; third glume hyaline, smaller; 
fourth glume’ very small, hyaline or none ; no awn; at tho top 
of the pedicel three stamens not well formed and not as large 
as in the hermaphrodite flower. (/. C. Lisboa.) 

The yield of oil from the grass was equal to that obtained 
from A. Schananthm ; it had a deep sherry colour, a specific 
gravity of *931 compared to an equal volume of water at 84° F., 
and a rotatory power of —2275 in a column of 100 mm. or 
(«)*>= —24-43. 

ANDROPOGON MURICATUS, IMz. 

Fig. — Beauv. Agr., t. 22. Cuscus ( Eng.), Vcttivor ( Tam.), 
Chieudent des Indes (jFV.). 

Hab. —Coromandel, Mysore, Bengal, Northern India. 
The roots. 

Vernacular. —Khas, B&la, Panni (Iliad.), Khuskhas, Bena 
(Beng.), Vila, Var61u (Mar.), Valo, Khaskhus (Ouz.), Vcttiver 
(2'am.), Vattiveru (Tel.), Brfludveru (Can.). 

History, Uses, &C. —The root of this grass, which is 
the only part of the plant having aromatic properties, is 
described in the Nighantas under the name of IJsira, and bears 
among other synonyms those of Virana, Veni-muluka “ having 
braided roots/’ Sugandhi-mulaka “having sweet-smelling 
roots,” Sita-mulaka “ having cool roots,” &c. It is considered 
to be cooling, refrigerant and stomachic, removing bile and 
phlegm, and usefol to allay thirst in fever and inflammatory 
a ffections. An infusion is used, and it enters into the com¬ 
position of several cooling mixtures. Sir W. Jones suggests 
that it is the Mrin/tla mentioned in Kalidasa’s Sakuntala,, but 
that nayia is more commonly applied to the leaf-stalk of the 
Lotus to the roots of this grass. All parts of the Lotus are 
renowned for their cooling properties, and the use of the 
Water Lily for Sakuntala’* complaint appears to us. to be more 
p o e tical. In Vedic times the ancient Hindus were instructed 
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to build their house* in a place where the Tirana and Kusa 
were abundant, and on some copper-plate inscriptions ‘dis¬ 
covered near Etawah, dated A.D. 1103 and 1174, this plant is 
mentioned as one of the articles upon which the kings of Kanauj 
levied imports ( Proo . At. 8oc. Bengal, 1873, p. 161). Externally 
it is used in a variety of ways: a paste of the root is rubbed on 
the skin to relieve, oppressive heat or burning of the body; dp 
aromatic cooling bath is prepared by adding to a tub of water 
the root in fine powder, together with the root of Pavonid 
odorata , red sandalwood and the wood of Prunut Puddum. The 
same ingredients are applied in the form of a thin paste to the 
skin. * (Chalcradatta.) 

All ever India the roots are made into aromatic scented 
mats, hung in door-ways, and kept wet to cool and perfume 
the atmosphere during the hot season; they are also much 
used for making fans, ornamental baskets, and other pmall 
articles. I^hen distilled with water, the roots yield a fragrant 
oil, which is used as'a perfume and for flavouring sherbet. 
Mir Muhammad Husain, in the Makhsan-el-Adm;/a , describes 
khas as a kind of Izkhir used in India, known as Izkhir-i-Jiimi 
and called by the Persians Bikh-i-wdla. European physicians 
in India have used the root as a diaphoretic, and Pereira 
(Mat. Med., ii., Pt. I., p. 132) states that in 1831 it was used in 
Paris and Hamburg as a preservative against cholera, being 
hung up in rooms and burnt as a fumigatory. In 1837 it was 
recommended by Foy in rheumatism and gout. At the present 
time the root is distilled in Europe to obtain the oil. which 
commands a high prioe, being used in the composition of many 
favourite perfumes, as “ Mousseline des Indes,” “ Mardchnl,” 
“Bouquotdu Hoi," Ac , • 

Description .—A . murieattu has an erect compressed 
culm, 6 to 6 feet high, with smooth nodes and linear-narrow 
sub-bifarious rigid elongated leaves ; the panicle is vertioelled; 
the branches are very numerous, simple and-spreading; the 
joints of the. molds are smooth; the glumes .are minutely 
prickly on both sides, sub-equal, muricated. Tho .radicles are 
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very numerous and spring from a rhizome, oil the upper 
surface of which are leaf-buds, lire entire root is of a yel¬ 
lowish-brown colour, and has a strong and persistent odour, 
somewhat like myrrh ; the taste is bitter and aromatic. 

Chemical composition. —Khaskas has been analysed by Vau- 
quelin, who has obtained from it a resinous substance of a 
deep red-brown colour, having an acrid taste and an odour like 
myrrh; a colouring matter soluble in water; a free acid; a 
salt of lime; a considerable quantity of oxide of iron ; a large 
quantity of woody matter. ( A males de Chimie , lxxii., p. 302.) 

The oil is difficult to extract; this difficulty may be overcome 
by placing the roots in a steam-jacketted still with just suffi¬ 
cient water to drench them, allowing to stand for a short time, 
and then admitting steam at about 15 lbs. pressure into the 
jacket, when a light oil will come over. A ^current of steam 
afterwards admitted into the still and raised to 25'lb6. pressuro 
will bring over the heavier portion of the oil.' Piesse states 
the yield to be 10 ozs. per cwt. 

COIX LACRYMA, Linn. 

Fig.- Bot. Mag., t. 79; Rheede, Hort. Mai. xii., t. 70. 
Job’s tears (Eng.), Larmes de Job (Fr.). 

Hab. —Plains ol India and warm hill-slopes from the 
Punjab to Burma. Cultivated on the hills. The seeds. 

Vernacular. —Sankhru, Sankhlu, Gargari-dhan (Hind.), 
Gargar, Euneh ( Beng .), Bin-jondhala, Ban-makai (Mar.), 
Kas&i (On s.). 

Histoiy, Uses, &C. —The different species of Coix 
bear the Sanskrit names of Gavidhuka, Gavedhu, and 
Gavedhuka. They are mentioned in Vedic literature, and 
appear to have been one of the cereals which were cultivated 
by the Arians on the hill-sl6pes of the Himalayas. They arc 
still cultivated by the hill-tribes in the Ehasia and Nagu Hills 
and in Assam and Burma, where they are known by the 
vernacular names of Kasi, Kulosc, Kalinsi, Kycit, &c., and arc 
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used us a food-stuff. The wild form, common in the plains, is 
only used for medicinal purposes,. and is considered to be 
strengthening and diuretic. The Arab travellers in the East 
became acquainted with the seeds and named them Damu 
D6ud “ David’s tears , 199 and afterwards Damu Aytib “ Job’s 
tears.” Es-Saghani, who died about the year 1260, mentions 
them in the Ohub as a well-known strengthening and diuretic 
medicine. The Arabs introduced the plant into the West, 
and it has become naturalized in Spain and Portugal, where it 
is still known as Lagrima de Job . European botanists have 
rather inappropriately given the name of Coix ( Greek kqi£) to 
this genus, Coix being the name of a kind of palm growing in 
Africa and mentioned by Theophrastus and Pliny. 

The following notice of C. lacryma occurs in the Descriptive 
Catalogue of the Vienna Exhibition , 1873 :— t€ The seeds known 
as Job’s tears arc used as food in China and Malacca, under 
the name of Ecjin or Ee-yin. ‘ It is/ we are told, * the most 
Remarkable among food-grains for its chemical composition/ 
Dr. Smith writes that 1 it is larger and coarser than pearl- 
barley, but it is equally good for making gruel. As it is sold 
for five ponce per Chinese pound, it makes an excellent diet- 
drink for hospital patients in China.’ Dr. Hooker observes 
that * a great deal of Coix is cultivated in the Khasia Hills; 
the shell of the cultivated sort is soft and the kernel is sweet, 
whereas the wild Coix is so hard that it cannot be broken by 
the teeth; each plant br&uches two or three times from the 
base, and from seven to nine plants grow in each square yard 
of soil; the produce is small, not above 30 or 40 fold.’ In 
Masdn*s • Bannah' it is stated that a species of Coix, with 
large esculent seeds, which are parched like Indian corn, are 
often for sale in the bazars, and are cultivated very extensively 
by the Bed Karens/’ 

C. lacryma has also been introduced into Brazil, where it is 
cultivated to some extent. For much interesting information 
concerning the different species or varieties of the plant, and 
the economic uses to which the seeds are put, we must refer 
the reader to the Diet, Econ, Prod, of India, ii,, p. 402. 
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Description. —The silicious involucre ol this grass con* 
taining the seed is sold in the drug shops. It is about the size 
and has much the appearance of a small cowrie shell, shining 
white, and very hard. At the base is a scar marking the 
attachmetyt of the peduncle; at the apex an opening, from 
which, even in the dry state, a portion of the female flower 
may be seen protruding. In the fresh state a-spike of male 
flowers, from one to two inches long, rises from it. 

Chemical comjmition. —Church [Food Grains of India) found 
the edible grain, separated from the husk, to contain water 
13*2, albuminoids 18*7 f starch 58*3, oil 5*2, fibre 1*5, ash 2*1 
in 100 parts. Peckholt, who examined the seeds grown in 
Brazil, ascertained that 1000 parts afforded (among less im¬ 
portant constituents) fatty oil 6*6, resin 3, sugar 7, starch 84, 
husks and shell 696 parts. (Cat. of the Exhibition of 1866 at 
Rio de Janeiro.) 

ERAGROSTIS CYNOSUROIDES, Bom. et 8ch. 

Fig. — Delile, Descr. de VEyypte, t. 10 ; Rheede, Hort. Mai. 
mi., t. 57. 

Hab. —Throughout the plains of India. Tho herb. 

Vernacular. —Kusa, Darbha (Hind.), Kusha (Beng.), Darbha, 
Kusha (Mar.). 

History, Uses, &C.—In Hindu ritual the Kusa occupies 
much the same position as the Hurra and Tulasi. Among the 
synonyms for this grass are Darbha, Barhis “ that which is 
plucked up," Suchy-agra “needle-pointed,” Yajna-bhushana 
“or nam ent of sacrifice,” Dirghapattra “ haring long leaves,” 
Yajna “ lightning,” Suchi-mukha “ needle-mouthed,” Punya- 
tr ina “holy grass,” &c. Its pointed leares are used for the 
purification of sacred beverages, and spread beneath the 
sacrifioer and the sacrifice, like the Vervein was amongst the 
~R.cmn.TiB- In the Yedas this plant is often invoked as a god: 
“ Thee, O Darbha, the learned proclaim a divinity not subject 
to age or death; thee they call the armour of Indra, the pre¬ 
server of regions, the destroyer of enemies ,* a gem that gives 
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increase to the field; at the time when the ocean resounded, 
when. the clouds murmured, and lightning flashed, then was 
Parbha produced, pure as a drop of fm^ gold ” (Atharm Veda). 
The Tedic rituals furnished instructions for its use. According 
to Asvalayana, two pieces without knots wore used for purify¬ 
ing butter—one was to be held in each hand between the thumb 
and the fourth finger, the second and third fingers being' 
raised. Turning towards the East, Savitri, Vasu, and the Sun's 
rays were invoked. At the new and full moon they fasted 
and tied together Kusa and firewood, hence the name Kusakara 
for fire* the sacred fire being made upon a tuft of the grass. 
At the time of the first cutting of a child’s hair, the father took 
a position to the south of the mother, and, holding in his hand 
twenty-one blades of the grass (to represent the twenty-one 
Maruts or winds), invoked Vayu, the god of wind- The father, 
or, in his absence, a Brahmin, then took three blades of the 
grass and thrust them, points foremost, into the child’s hair, 
saying, “ O herb protect him.” The Yedic homestead was 
directed to be built in a place where the Kusa and Virana 
grew, its foundations were to be strewed with the grass, and 
all prickly herbs, as the Apamarga , the 8aka, the Tilmka , and 
the Parivyadha, were to be extirpated. When they learned 
the sacred books, students used to sit upon a spot of ground 
strewed with the Kusa, axrd on leaving they carried away, 
amongst other things, some blades of the grass as a remem¬ 
brance and good omen. In the Brahmanic period the Kusa 
#as used in invoking Yishnu; anchorites covered their 
nakedness with the grass, or with the skins of animals and 
bark of certain trees. In modern times it is in constant 
requisition in Hindu ceremonial, and at funerals the chief 
mourner wears a ring of the grass upon his finger, and it is 
placed beneath the pmda*. Brahmins plaee it in the hands of 
pilgrims when they bathe in the sacred Ganges. M. S&iart 
draws a comparison between the Vedic Km a and the Beresman 
of the ancient Persians, and explains its significance in Buddhic 
ritual: it serves as a sacred prayer-carpet which is presided 
over by the divine Intelligence. As a medicine it enters into 
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compound prescriptions for dysentery and menorrhagia, and is 
spepially used as a diuretic. It is often confounded with 
Oynodon dactylon by the herbalists, or perhaps they consider 
both grasses to be equally efficient. 

Description. —Boot creeping, perennial. Culms straight, 
rigid, round, smooth, from 1 to 3 feet high. Leaves numerous, 
very long, chiefly about the base of the culms, rigid margins 
hispid. Panicle erect, linear-oblong, often tending to a 
conical form, composed of many somewhat threefold, verti- 
celled, horizontal, short, rigid, second ramifications. Spikelets 
many-flowered, depending, in two rows, from the under-side of 
the ramifications. Valves of corolla pointed, the inner one 
rather the largest. 

CYNODON DACTYLON, Per*. 

Fig. — Eng. Bot. xii., t. 850; FI. Qrcec., t. 60. Creeping 
Dog's-tooth-grass (Eng.). 

flab.—Plains of India, westward to the south of England. 
The herb. 

Vernacular. —Durvd, Ddb, Hariydli (Hind.), Durba (Beng.)> 
Durvd, Harala, Harydli (Mar.). 

History, Uses, &C. —This grass must have first 
attracted the attention of the ancient Hindus by its value as a 
food for their cattle. A modern Indian proverb says— 
Zamindari dub ki jar hai (an estate like the roots of the Ddb, 
i.e., is always bearing). The plant has many. synonyms in 
Sanskrit, such as Qranthi • 4t knotted/' Sveta “ white,” 
Bhdrgavi “ belonging to Sukra" (the regent of the planet 
Venus), Ruha t( growing/' Dur-mara “ not easily dying,” Ac. 
Nanak Shah thus apostrophizes himself:— 

Nanak! nannbd ho raho jaist nam^n ddb I 
Aur ghds jal j&engi, ddb khdb ki kbdb. 

Be modest Naoak \ as tbe fresh soft Ddb. doth lowly lie. 

Whilst other grasses scorched up are, the Ddb's bloom ne’er‘doth 
die. (FaUos.) 

In the Rig-Veda (x„ 134) misfortunes are prayed to depart 
like the Ddrva whose seeds fall far from the plant; an allusion, 
to the far-spreading habit of this grass, which has also given 
III.—73 
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rise to the proverbial expression “ Ddb ki nal ” (the sheath of 
the Dfib) as applied to family connections, so called from their 
tendency to spread far and wide like the Ddb. Like other 
useful plants this grass was deified by the Hindus; in the 
Athawa - Veda it is thus addressed— ° May Ddrva which rose 
from the water of life, which has a hundred roots and a 
hundred stems, efface a hundred of my sins, and prolong my 
existence on earth a hundred years.” The Hindus believe that 
a benevolent Apsaras or nymph dwells in the plant, and when 
they build a house they place the grass on the four comers of 
the foundations. This practice dates from Vedic times. 

Ddrva is also spoken of as Ddrveshtaka, from its being used 
in erecting an altar; it is sacred to Vishnu and Ganesha, and a 
festival called the Ddrvashtami is held in its honour on the 
eighth day of the light half of the month Bhadra; at this 
festival the male worshippers wear the grass tied to the right 
arm, and the females tied to the left. At marriages the right 
arm of the bridegroom is tied to the left arm of the bride with 
Ddrva ; it is a phallic emblem, like the fetu or straw was in 
Europe. In the third act of the Vikramorvasi of Kdlidasa, 
Urvasi shows herself to Purdravas with her hair decked with 
Ddrva, a symbol that she accepts his love. De Guberaatis 
says:—“ A Pdsaro, le jeune paysan, lorsqu'il ddsire demander 
en manage la jeune fille qu'il aime, 6te du pailler un fdtu de 
paille et, en le lui montrant, lui demande si elle veut entrer 
dans 8a maison.” According to Asvaldyana and JSTdrayana, the 
husband., in the third month of his young wife's pregnancy, 
should squeeze the juice of the Ddrva into her right nostril to 
secure a male child; this practice is still customary in Western 
India and probably elsewhere. Ddrva is one of the eight 
ingredients of the Arghya , a respectful oblation made to gods 
and venerable men. The popular version of the 1Ramayan 
mentions the eight ingredients in the following couplet:— 

Dahi, Ddrba, rochan, phal mdl& 

Nav tulsi da), tnangal xntild, 

i.e„ curdled milk, dfirba, rochan, flowers and roots, young leates 
of the Tulsi and Lotus, turmeric. 
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According to the Panchatantra , Dtirva was born from the 
hairs of a cow ; in a strophe quoted by Bohtlingk (Ind. Spr., 
ii., 2921), the leaf is described as the ornament of the Dtirva, 
like the flower of the tree, independence the ornament of man, 
and the husband the ornament of the wife; happy are the 
gazelles who eat the Durva, for they see not the face of rich 
fools. Dtirva is mentioned in the Nighantas; medicinally the 
fresh juice is considered astringent, and is used as a snuff in 
epistaxis. The bruised grass is a popular application to 
bleeding wounds. The Indo-Portuguese call it gramma, and 
use it as a substitute for Triticum repens , L., which is generally 
considered to have been the typaems of the Greeks, and Gramen 
of the Homans, though some authorities are of opinion that 
both T. repem and Gynodon dactylon were used indiscriminately 
by the ancients. 

Description.— The roots are tough and creeping, almost 
woody, with smooth fibres. Stems also creeping to a great 
extent, matted, round, jointed, leafy, very smooth. Leaves 
tapering, sharp-pointed, ribbed, hairy, a little glaucous ; with 
long striated smooth sheaths, and a hairy stipula. Flowering 
branches a span high, leafy, simple, terminating in 4 or 5 
nearly equal, crowded, erect, many-flowered linear spikes ; the 
common stalk of each triangular, roughish ; flat and slightly 
bordered on one side, along which the nearly sessile, shining, 
purplish flowers are ranged in two close alternate rows. The 
corolla is longer than the calyx, very much compressed, opposite 
with respect to the latter. 

ZEA MAYS, Linn . 

Fig .— Lam., III., t. 749; Bentl. and Trim., t. 296. Maize, 
Indian Com (Eng.), Ma'is, Ble turc (Fr.). 

Hab. —S. America and West Indian Islands. The 
stigmas and meal. 

Vernacular. —Makkai, Bhuta (Hind., Guz.), Janar ( Beng .), 
Makk&i, Bonda ( Mar.), Makka«sholom ( Tam.). 
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History, Uses, &C•—A wild form of this cereal is said 
to be still found in some of the West Indian Islands. The 
vernacular names point to its introduction into India from 
Mecca, but the Durah-i-Makka or Gandum-i-Makka of 
Mahometan writers on Materia Medica, which they also call 
Khandertis (x 6 y *P 0S ), is the Sorghum mlgare or Great millet, 
toe Juar of Northern India, and the Sholam of Madras. The 
Arabs call Zea Mays Durah kizdn or Durah shdmi. We learn 
from Chinese literature that it was cultivated in China in 
the 16th century, and was then traditionally asserted to 
have been an introduction from the west. On the Continent 
of Europe, it is best known as Turkish corn. It is now 
cultivated in all warm countries, and is considered by 
Mahometan physicians to have properties similar to those of 
Sorghum vulgar e, viz., resolvent, astringent, and very nourishing; 
they consider it to be a suitable diet in consumption and a 
relaxed condition of the bowels. In Europe it is much used 
as a valuable.article of diet for invalids and children under the 
names of Polenta (Maize meal) and Maizena (Maize flour). 
In Greece the silky stigmata are used in decoction in diseases^ 
of the bladder, and have lately attracted attention in America 
under the name of Com silk, of which a liquid extract is sold 
in the shops as a remedy m irritable conditions of the bladder 
with turbid and irritating urine; it has a marked diuretic 
action. The meal has been long in use in America as a poultice, 
and gruel is also made of it. In the Conjan an alkaline 
solution is prepared from the burnt cobs and is given in 
lithiasis. 

In the United States for starch manufacture from maize it 
has been found desirable to get rid of the oily embryo —this is 
done by machinery. The embryo is too rich for feeding stock 
unless the oil is removed—this is done in the hydraulic press, 
and the cake when ground into meal is very valuable as a food 
for stock. The oil promises to be useful for medicinal pur¬ 
poses instead of olive oil. In the unrefined state it has a 
specific gravity of *916 at 15°C., the elaidin test shows the 
presence of a large quantity of olein. Maize oil is of a pale 



ORAMNEM 


581 


yellowish-brown colour, with an odour and taste like that of 
freshly ground corn meal; it belongs to the non-drying group 
of the vegetable oils, does not easily become rancid, and Iim no 
purgative action. With alkalies it forms a white soap; it 
contains fatty acids (free) 0'88, total fatty acids 96*75 percent., 
mucilaginous bodies 1*34. The loss sustained by purification 
is under 5 per cent. (J. U. Lloyd, Amer. Joum. Fharm., 
July 1888.) 

Chemical composition .—Tbe average results of the analysis 
of three varieties of maize in an undried state by Poison, 
yielded in 100 parts, 54*37 starch, 8*83 nitrogenous substance, 
4*50 fat, 2*70 gum and sugar, 15*77 cellulose, 12*16 water, and 
1*67 a»h. Poggiale found on an average in 160 parts of the 
dried grain, 64*5 starch, 6*7 fat, and 9*9 nitrogenous substance. 
Church found it to contain water 12*5, albuminoids 9*5, starch 
70*7, oil 8*6, fibre 2*0, ash 1*7. American grain contained 
1 per cent, more fat than Indian. 

The following figures, quoted by Ednig, represent the mean 
composition of 145 samples examined by various analysts:— 


1 

Minimum. 

Maximum. 

Mean. 

Water ... 

7*40 

22*40 

18*12 

Albuminoids ... 

5*54 

18*90 

9*85 

Fit .... 

' 1 

1*61 

8*89 

4*62 

Nitfogen-free extractive .. 

60*49 

74*92 

68*41 

.Cellulose..'...... 

*76 

8*52 

2*49 

’> Ash . 

•61 

8*98 

1*61 
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The stigmata have been examined by C. J. Rademaker and 
J. L. Fischer (Amer. Journ. Pfutrm., 1886), with the following 


results:— 

Fixed oil (petroleum spirit extract) . 5*25 

Resin, crystalline principle, and chlorophyll 

(ether extract) . 2*25 

Resin, crystalline principle, and chlorophyll 

(alcoholic extract).. 3*25 

Sugar, gum, and extractive (water extract) ... 19*50 
Albuminoids, phlobaphene, &c. (from alkaline 

solution). 3*50 

Salts and extractive (from acid solution) ...... 5*50 

Cellulose. 37*00 

Water . 20*00 


96*25 

LOLIUM TEMULENTUM, Linn. 

Fig . — Engl. Bot. xvi., t. 1124; Schreb. Gram, ii., t. 36; 
Bentl. and Trim. 295. Bearded Darnel (Eng.), Ivraie (Fr.). 

Hab. —A weed of cultivation. Asia, Europe, North 
Africa. The seeds. 

Vernacular .—Mdohhni (Sind,). 

History, Uses, &C. —A noxious weed growing with 
wheat called &ipa is mentioned by Theophrastus (i., 5), and 
by Dioscorides (ii., 91); the latter writer notices its medicinal 
use as an external application along with salt and radishes to 
ulcers, and with sulphur and vinegar to certain skin eruptions, 
also with pigeon’s dung and linseed to disperse or mature 
glandular and gouty swellings. It was also used with 
bitumen, myrrh, saffron or frankincense as a fumigatory to 
promote conception. This plant was known to the Romans as 
Lolium, and is mentioned by Virgil (Georg. I) as " in/elis 
lolium.” Ovid (Fast, i.) speaks of it as injurious to the 
eyesight, “ et careant loliis oculos vitiantibus agri.” Pliny 
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mentions it in his chapter upon the diseases of grain (18, 44), 
and again (22, 58, 77) reproduces the account given by Dios- 
corides of its medicinal uses. The Arabian lexicographers 
describe the same plant under the name of Zdwan or Ziwan 
lo* jj ) as a noxious weed growing among wheat, which often 
gives a bad quality fa it when accidentally mixed with it, 
causing giddiness; they consider it to be the same as the plant 
called Shailam Abu Hanifeh says, that Shailam is a 

small, oblong, red, erect grain, resembling in form the 
(or grub) of wheat; and it does not intoxicate, but renders the 
wheat very bitter; and in one place he says the plant spreads 
on the ground, and its leaves are like those of the willow. 

Ibn Sina describes Zdwan and Shailam separately, but in 
his account of their properties there is hardly any difference, 
it being essentially the same as Dioscorides’ description of 
Aira. He states,, however, that both are narcotic. 

Forskal considers Zdwan and Shailam to be different. Of the 
former he says:—“ Zizania Allepensibus notissima : inter 
triticum viget: si semina restant farm® (sic) mixta, hominem 
reddunt ex panis esu temulentum: messores plantam non 
separant; sed post triturationem vanni aut cribri ope semina 
rejiciunt.” Of the latter he says :—“ Shalim etiam agri vitium; 
a priore (ziwau) tamen di versa species; decocto plant® 
obtunduntur sensus hominis qui operationem chirurgicam 
subire debet; Avicenna sic referente.” (FI. JEgypt Arab., 
p. 199.) 

Indian Mahometan writers merely copy the Arabians, and 
we have met with no mention of Darnel by Hindu physicians* 
In Persia the plant is known as Samuk and Gandum-i-diwdheh 
“fools’ wheat.” In Northern India it is called Mdchhni 
“ bearded” ; it does not appear to be known in the Peninsula 
or Bengal* 

Description.— Annual. Boots a few downy fibres. 
Stems annual, erect, 8 feet or more in height, stiff, smooth, 
often branched from the lower nodes. Leaves large, distant; 
sheaths smooth, striate, ligule short, truncate, blade 5 to 10 
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inches long, spreading and drooping, $ to £ inch wide, linear, 
gradually tapering to the acute apex, dark green. Spikelets 
large, $ to 1 inch long, 5 to 11 flowered, sessile, laterally com¬ 
pressed, blunt, arranged singly edgewise alternately on opposite 
sides of the elongated rachis, forming a narrow distichous 
spike, 6 to 12 inohes long ; rachis somewhat flexuose, hollowed 
on alternate rides to receive the spikelets, faintly rough; 
glumes 2 in the terminal spikelet, nearly equal, only one in 
the remainder, placed on the outer ride of the spikelet, closely 
appressed, and equalling or exceeding it in length, rather leaf¬ 
like, 5-ribbed, convex, smooth, green, subacute, not awned; 
pales 2, nearly equal in length, the lower rounded on the back, 
the edges somewhat involute, 5-ribbed, the two outside ribs 
very strong, obtuse, and membranous at the apex, a little 
below which arises usually a straight white awn of variable 
length, the upper pale flat, appressed to the dorsal one, with 
its margins folded over on the inside, scarious, with two green 
veins, faintly, ciliate on the edges. Lodicules 2, connected at 
the base, entire. Stamens 3, ovary rounded. Stigmas 2, as- 
pergilliform. Fruit enclosed in the pales (the lower one 
turgid and thickened), oblong-ovoid, nearly i inch long, blunt, 
concave on inner surface, pale brown. 

Chemical composition .—Filhol and Baillet found the seeds to 
contain 50 per cent, of starch, albuminoids, and the other 
constituents found in cereal grains; also a thick, almost con¬ 
crete green oil, one portion of which was saponifiable, and the 
other not. It was insoluble in Crater, but freely soluble in 
alcohol and ether. The seeds besides contained an extractive 
substance soluble, in water and alcohol. The non-saponiflable 
portion of the oil they describe as producing tremulousness 
when swallowed, but without any narcotism; and the extractive 
as narcotic. Both substances proved fatal to animals. 

Ludwig and Stahl, besides starch, gluten, &c., found two 
acrid oils soluble in alcohol, but insoluble in water; and an 
acrid bitter gluooride, soluble in water; they attribute the 
activity of the seeds to the combined influence of these different 
principles* 
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The still more recent experiments of Wittstein have con¬ 
vinced him that the poisonous characters of the seeds are not 
due to an acid body, nor to a base, but to an indifferent body 
which is incapable of forming compounds with lead or zinc, 
and may be completely extracted from the seeds by water or 
alcohol, and only incompletely by ether/ 1 

Dr. P. Antze, who has recently examined the constituents of 
the plant, both chemically and physiologically, reports (Arch, 
f. exp. Path, und Pharm., Nov. 1890, p. 126) the isolation of a 
volatile alkaloid, loliine t and temulenttc acid , which by the action 
of* lime yields a base, temulentine , as a decomposition product. 
Loliine is said to yield good crystalline salts with sulphuric, 
hydrochloric, oxalic, and acetic acids, but too small a quantity 
was obtained for analysis. Injected subcutaneously into 
rabbits it produced a rise in temperature as well os an increase 
of the pulse, 0*08 gram being a lethal dose, whilst the narcotic 
and intoxicating action of the lolium plant seems to be due to 
temulentic acid and the base obtained from it. The acid* 
which exists to the extent of about 1 per cent, in the seeds, is 
obtained in crystals melting at 234°C. and possessing the 
approximate composition C 1# H**NO lt , and as well as temulentine 
yields good crystalline salts. From experiments upon frogs, 
rabbits, and the investi.^ator himself, it appears to be twice as 
toxic as loliine and rapidly diminishes the heart’s action, but if 
the depression, which is accompanied, by a marked decrease in 
temperature, is overcome, the patient assumes a condition of 
high fever. Dr. Antze recommends, in cases of poisoning with 
darnel gram, th^ administration of emetics and purges, followed 
by stimulants to raise the depressed action of the heart. 
(Pharm. Joum., Jan. 31st, 1891.) 

Toxicology. —The symptoms which darnel seeds produce on 
man are described by Pereira as twofold: “those indicating 
gastro-intestinal irritation, such as vomiting and colic; and 
those which arise from disorder of the cerebro-spinal system, 
suel^ as headache, giddiness, languor, ringing in the oars, 
confusion of sight, diluted pupil, delirium, heaviness, somno¬ 
lency, trembling, convulsions, and paralysis. Those seeds, 
UI.- 74 
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therciorc 9 appear to be acro-narcotic poisons. According to 
Seeger, one of the most certain signs of poisoning by them is 
trembling of the whole body.” Death has sometimes resulted 
from their use, but when suitable remedies have been used, 
such as evacuants and stimulants, the seeds have not proved 
fatul to man. Recent experiments made by A. S. Wilson of 
Aberdeen conclusively proved that healthy darnel seeds have 
no injurious effects. In selecting healthy seeds, Mr. Wilson 
observed the grains to be frequently affected by ergot and 
other fungi, and to be also liable to a disease of a more 
obscure type. 

From Dr. P. Antze’s experiments it appears that there are 
two poisonous principles in the diseased seeds, one an acrid 
poison giving rise to a febrile condition, and the other a 
narcotic powerfully depressing the heart's action. 

In the Report of the Chemical Examiner, N.-W. Provinces 
and Oudh, for 1879, the occurrence of darnel-poisoning among 
the men of the Ghoorkha Regiment at Almora, and also among 
some of his own servants at Nynee Tal, is recorded. He states 
that the grass is recognised as injurious by the peasantry in 
the Moozafiamagar District, where it is called Mochni, The 
symptoms observed were vomiting, headache, and great 
giddiness ; no fatal cases occurred. 

BAMBUSA ARUNDINACEA, Metz. 

Fig.— Roxb. Cor . PI. i.j t. 79; Rheede, Hart. Mai. t. 16. 
Bamboo (Eng.), Bambou ( Fr .). 

Hab. —Throughout India. The young shootti, seeds, and 
silicious concretion. 

Vernacular .—Bans (Hind., Beng.), Vdnsa (Gaz.), Vansa, 
Kalaka, Tokara (Afar,), Mangal (Tam.), Bonga, Veduru (Tel.), 
Bidungulu (Can.). 

Bamboo Manna.—Bdns-lochan (Hind.), Bdns-kapdr (Beng.), 
Vdnsa-lochana (Mar.), Vansa-kapura (Gnz.), Munga-luppu 
(Tam.), Veduruppu (Tel.), Bidaruppu (Can,), Molcuppa 
(Mai.). 
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History, Uses, &C.— The Bamboo, in Sanskrit Vansd and 
V&m, is considered by the Hindus to have the hardest of woods. 
The word also signifies ‘ spine’ and ‘ lineage/ thus Vansa-visuddha 
means “made of a good bamboo/’ i.c. 9 of a pure or good family, 
and Vansa-dhara “ carrying a bamboo/’ i.e., maintaining a 
family, Vansa-pratishthana-kara “ establishing a family on a 
sure foundation.” The Abb£ Dubois, in his Description of India , 
states that the young Indian bride and bridegroom aro made 
to stand in two bamboo baskets placed side by side, and the 
Kul or Arbor generations of the caste, at Hindu marriages, is 
placed in a winnowing fan made of bamboo. The wild tribes 
of the Garrow hills, who have no temples or altars, set up 
opposite their huts a bamboo post which they deck with flowers 
and tufts of cotton, and before it they make offerings to their 
god. Indian anchorites carry a bamboo stick having seven 
knots. A bamboo flowering is an event of rare occurrence, 
and which is supposed to bring in its train all sorts of evil, 
accompanied by dire distress and famine. The seeds of the 
bamboo, in Sanskrit Vansa-tandula, Vansa-ja, V6nu-yava, 
Venu-vija, have often proved of great value in famine seasons, 
saving thousands of lives ; this was the case in Orissa in 1812 
and in Canara in 1864. The young shoots which appear 
towards the end of the rainy season are used as a vegetable; 
they are minced very finely and soaked in water to remove the 
bitter taste, and then cooked with dal, and seasoned according 
to taste: they are also made into pickle. 

A decoction of the joints of the bamboo is supposed to have 
an action on the uterus, and is used by females after delivery 
to cause a free flpw of the lochial discharge. The same part of 
the plant pounded with water is applied to inflamed joints. The 
juice of the leaves with aromatics is given in hsomatemesis. 
The leaves are very commonly given to horses by syces as a 
remedy for coughs and colds. 

Bamboo manna is the Vansa-lochana of the Indian physi¬ 
cians! in the Nirghantas it bears many synonymy, such as 
Vansa-rochana, Tvak-kshira “ bark-milk,” Vansa-karpura 
“ bamboo camphor/’ Vansa-sarkara “ bamboo sugar,” Vunsuhvu 
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a bamboo sacrifice,” Sribhra, and Sita “ white,” &c. It is 
considered to be strengthening, tonic, cold, and sweet; to 
alleviate thirst, and to avert phthisis, fever, asthma, cough, 
biliousness, skin diseases, and Vayu (morbid affections of the 
windy humor)* As an example of the way in which it is 
prescribed, the following formula for making the Sitopal&di- 
chuwa will be found in SaYangadhara:—Bamboo manna 8 parts, 
long pepper 4, cardamoms 2, cinnamon 1, sugar 16. Powder 
and mix. Dose about 60 grains, to be given with honey and 
ghi in phthisis and cachexia. 

The belief in the strengthening properties of bamboo manna 
appears to have originated among the aboriginal tribes of 
India, as on the West Coast it is the first solid food which the 
Thana Kolis give their children. The same belief seems to 
have prevailed in Borneo, ks Marco Polo relates that pieces of 
this substance were let in under the skin by the natives to 
make the body wound-proof. 

We hold with Salmasins that bamboo manna was the 
substance known to the Greeks as <rd*xap <rdKxapov } and described 
by them as a white, concreted or crystalline substance like 
common salt, because there was no kind of sugar prepared from 
the sugar-cane, answering to this description, known in India 
in the time of Dioscorides. The name Sarkara, which signifies 
“ grit, pebbles, sand,” was applied by Hindu writers at that 
time to several substances, viz., Guda or molasses in a dry 
granular state, the only kind of cane-sugar then in use in 
India; Yavasa-iarkara, the concrete manna of Alhagi; and Vania 
sarkara, the concretion found in the bamboo. The Sanskrit 
name Khanda was also applied to Guda, which is the substance 
known in the vernaculars as Gur or Gdl, and is still the kind 
of sugar most used by the Hindus. Pale crystalline sugar, the 
Ghini of the bazars, does not appear to have been known until 
some 400 years after the date of Dioscorides. 

Under the name of Tabkshir, a corruption of the Sanskrit 
Tvak-kshira, bamboo manna was known to the early Arab 
travellers in the East; the port of Thuua, on the West Coast of 
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India, was famous for its Tabdshir in the time of Idrisi (1135) 
and supplied it to all marts. Ibn Sina describes Tabishir as 
astringent and stomachic, useful in erysipelas and to allay 
thirst in' bilious dyspepsia, cardiacal, and strengthening. As a 
local application it is used to relieve the heat and irritation 
caused by aphthous eruptions along with pounded rose leaves. 
Later Mahomedan writers upon the Materia Medica of the East 
have added nothing of importance to Ibn Sina's account of the 
drug. Fliickiger (Zur Ge&chichte des. Tabaschir, Zeit. des allg. 
fatem. Apoth . Ver. Nr. 14 u. 15,1887) mentions a list of Indian 
goods on which transit duty was levied at Aden in 1270 ; in it 
Tabdshir is mentioned together with tamarinds and camphor. 
He also draws attention to a remarkable connection between 
Tabashir and ivory ashes, generally known by the name of 
8podium. Idrisi, in the middle of the 12th century, points out 
that the latter was used to adulterate the former, while others 
of a different opinion assign a greater value to Spodium. 
Garcia d*Orta( Oolloquios 51 )mentions both Tabashir and Spodium, 
which he considers to be Pompholyx or Turtia (white of zinc ? 
calamine P), and states that in Persia and Arabia Tabdshir was 
generally paid for by its weight ifi silver (“ o pre$o ordinario 
na Persia e Arabia 6 a peso de prata ”); he also describes black 
or grey Tabdshir, which was of less value and was obtained by 
burning the bamboo cane. Fliickiger remarks that it is most 
likely that the name “ Spodium da canna ” was given to this 
black Tabdshir or perhaps to the ashes of the cane, and that it 
might be owing to this circumstance that in later timed the 
name Spodium came to be applied to animal charcoal (bone- 
black). The idea of black seems not to have been connected 
with the original Greek name <nrodos (ashes). Fliickiger also 
draws attention to the Latin translation of a Persian Karab&din 
or Pharmacopoeia by the Carmelite Friar P. Angelus, published 
in Paris in 1681, in which Tabdshir is spoken of as pseudo - 
spodium , anti-spodium, and spodium-arabicum. Rheede as well 
as Rumphius notice Tabashir, but it does not appear to have 
attracted much attention in Europe until Dr. Patrick Russell 
drew the attention of the Royal Society to it, and induced 
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James Louis Macio to make an analysis, which showed that it 
consisted principally oi silica. 

Further information on Tabashir may be obtained from Prof. 
Fliickigcr’s papers above mentioned, and a paper by Dr. Brandis 
in the Indian Forester , March, Vol. XIII, 

Description. —Tabashir consists of irregularly-shaped 
fragments of an opaque white or bluish opalescent colour, the 
larger pieces are about an inch in diameter, concavo-convex, and 
have evidently derived their form from the joint of the bamboo 
in which the deposit has collected. The raw article is blackened 
and dirty, having apparently been obtained by burning the bam¬ 
boos, or on account of the presence of insects; to make it lit for 
use it is calcined, when it becomes perfectly clean. 

Chemical composition .—Cavendish ( Ebenda , 370) determined 
the specific gravity of Tabashir to be 2'169 at 11*4°C. 

Humboldt remembered the analysis of Macie when he and 
Bonpland discovered a similar substance at the volcano of 
Pichincha, not far from Quito. He wrote from Mexico on the 
22nd of April 1803 to Antonio Joseph Cavanilles, Director of 
the Botanic Garden at Madrid ( Annalcs dn Museum, iv. (An. xii. f 
1804), 478)— 4< Vous vous souvenez # sans doute de cette 
substance siliceuse, ressemblante a l’opale que M. Macie 
analyse en Angleterrc. Nous l’avons decouverte k 1’ouest du 
volcan Pichincha, dans les bambous ou gros roseaux 
appells Ouaduas dans le royaume de Santa F6. J'ai fait des 
experiences chimiques sut le sue de cette graminde colossale, 
avant que la substance siliceuse se fflt depose©, et j’y ai 
remarqu4 des phdnomenes tres-curieux; il est susceptible d’ttne 
putrefaction animal©, et parait annoncer une certaine combin- 
aison d’une terre simple avec 1’azote.” The Ouaduas are the 
representatives of the Indian bamboos in South America and 
closely related to them. I’he specimen of American Tab&shir 
which Humboldt sent to Paris was examined by Fourcroy 
and Vanquelin (Ann. du Mus. t vi. (1806), 382—385); they 
found, besides 70 per cent, of silicic acid, 30 per cent, of potash 
and lime. It would be interesting to know if it was perhaps a 
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silicate, which seems possible, as they mention traces of 
crystallization. The remarkable optical projferties of this 
amorphous silicic acid attracted the attention of Brewster 
(Trans. Boy. 8oc. London (1819),. i., 283—299), who found it to 
possess very little power of refracting light, and to show when 
heated in the dark a brilliant phosphorescence. The informa¬ 
tion concerning its physical properties given by Brewster was, 
however, partly contradicted,-and, as it seems, with reason, by 
Guibourt in 1885. Edward Turner (Ebcnda, pp. 335—338) 
found that the substance examined by Brewster could easily 
be dissolved in a solution of caustic potash, even after having 
been heated; the silicic acid separated from the solution, after 
being heated to redness, weighed nearly as much as the 
quantity of Tabashir examined. The transparency which 
Tabashir acquires when immersed in water was noticed by 
Brewster and Guibourt; this property is still more striking when 
it is immersed in a volatile oil or liquid paraffin, for then with 
very pure specimens the outlines are scarcely to be distinguished. 
Guibourt determined its sp. gr. in water to be 2*149 at 4°C., 
and found Indian Tabashir to be composed of 97*39 per cent, of 
silicic acid, 2*9 per cent, water, with traces of potash and lime. 

In 1859 Fliickiger (Sehweizerisehe Zeitsch. f. Pharm., 1859, 
244) examined a very fine specimen of Tab&shir from Java, 
where it is known by the name of Batugining, and found it to 
be almost pure silicic add. It would appear, however, to be 
sometimes mixed or adulterated with the ashes of the cane, as 
Boat van Tonningen (Jahresb. der Chem., 1860, 531) found a 
specimen to contain silicic add 86*38, water 7*63, oxide of 
iron, potash, and lime 5*99 per cent. 

The careful examination of Tabashir made by Poleck (Zeitsch. 
des osterr. Apoth. Ver., 1887, p. 139) shows beyond doubt that 
it may be considered to be silidc acid, although the question 
remains open, whether it is the normal add Si(OH*). 
(Fliickiger, Zur Geschickte des Tabaschir, Zeitsch. des ally, 
osterr. Apoth. Ver. Nr. 14 u. 15, 1887.) As regards the 
variations observed in the amount of wator contained in this 
substanco, the reader is referred to our remarks under Comnwru. 
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The ash of bamboo stems has been analysed by Hammer- 
bacher with the following results: SiO a , 28*264; CaO, 
4-481; MgO, 6-569 j K*0, 34-217 ; Na*0, 12 765 ; Cl, 2 062 ; 
SO 5 , 10*705; Ferric phosphate, 0-037=99*100. The "ash is 
rich in silica and alkalis, poor in alkaline earths. The propor¬ 
tion of alkalis is about the same as in the ashes of ordinary 
roots. (Liebig'8 Annalen , clxxvi., 87.) 

Commerce .—Bombay appears to have inherited the ancient 
trade in Tdbdshir which formerly centered in Tha’na. The raw 
article is, however, now obtained from Singapore, and is 
probably the produce of Java and other islands of the Eastern 
Archipelago. The Indian bamboos being under the protection 
of the Forest Department prevents their being destroyed to 
obtain Tabaahir, besides they are of much more value for other 
purposes. The Bombay trade in this article is now the 
monopoly of a Mahometan, who is the sole importer of the raw 
material, which he calcines and afterwards sells in bulk at 
Rs. 2-10 per lb. lie also sells a selected quality at Rs. 4 
per lb., and an inferior quality at Re. 1-4. The method of 
calcination is a trade secret. After it has been calcined, 
Tabaahir is placed in water, which it absorbs and increases 
greatly in weight, becoming cold to the touch; this fact is 
pointed out to the purchaser as a proof of its cooling qualities. 
The water is retained by the drug for a long time. 


SACCHARUM OFFICINARUM, Linn. 

Fig.— Woodvilk, t. 266; Tussac, FI. Antilles, i., tt. 23—25 ; 
Bentl. and Trim., t. 298. Sugar-cane (Emj.), Canno a sucre 
(Fr.). 

Hab. —India. Cultivated in all warm climates. The 
juice and root. 

Vernacular. —tJkh, Ganna (Hind.), Ak (Deny.), tfs (Mar.), 
Sbdmdi (On/.), Karumbu (Tain.), Chcruku (Tel.), Karimpa 
Kliublm (CanX 
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History, Uses, &C.-— If the wild form of the sugar-cane 
is to be anywhere now met with, it is in India, of which country 
it is undoubtedly a native, and where it has been cultivated 
from the earliest antiquity. Whether the species grown in China, 
8. sinense (Roxb.), is specifically the same is scarcely determined 
with certainty, but it is probably native in that country. ( Bentl . 
and Trim.) The Sanskrit name of the plant is Ikshu, and it*is 
also called Guda-trina, “ the grass from which guda is made/ 9 
and Guda-daru, &c.; from the juice (Ikshurasa) the ancient 
Hindus prepared an extract by boiling, which, when soft and 
sticky, was called Ikshurasa-kv4tha, Phanita, and Guda, but 
when allowed to drain and become dry was known as Guda- 
sarkara, Khanda or Khanda- sa rklira, and Matoyandika. Twelve 
varieties of sugar-cane are mentioned by Sanskrit writers, but 
in this number are probably included other grasses belonging 
to the genera Sacchamm , Sorghum , &c. The root of the sugar¬ 
cane is also used in Hindu medicine, and is considered to have 
demulcent and diuretic properties. It is an ingredient along 
with the roots of Sacchamm sara , S. spontaneum, Eragrostis 
cynosuroides, and Cynodon dactylon in the compounds known as 
Trinapancha-miila, and Kusa-valeha, which are much prescribed 
as adjuncts to metallic medicines in gonorrhoea and other 
affections of the urinary passages. A kind of rum was also 
obtained by the ancient Hindus from the juice of the cane or 
from guda and water fermented, which was known as Sidhu 
and Ganda. 

The unrefined, dark-brown Guda or PhSnita of the Hindus 
was known to the ancient Persians as (Pfiniz) and 
(Shakar); from it they manufactured the dry crystalline sugar 
which they call (Kand) or o Ui (Nabat), now generally 
written *** by both Arabs and Persians. We have already 
stated (see Article on Barabusa) our reasons for believing that 
the vdicxapov of Dioscorides was not cane-sugar, viz., that no such 
article as sugar in a dry crystalline state was known in India 
at that time, the only kind of sugar used by the Hindus being 
the dark-brown mass known as guda , and which is still the 
kind of sugar most popular in India. This substance, as well 
111.-76 
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as the guda prepared from the palm (^ofrig), was called by the 
Greeks (honey), and is mentioned by Herodotus, Theophras¬ 
tus, Seneca, Strabo, and other early writers as “ Honey of Canes ” 
and “ Honey made by human hands.” The vernacular names 
Mi8ri, “ Egyptian,” for refined sugar, and Chini ,“ Chinese/* 
for sugar-candy, point to these crystalline forms of sugar as 
comparatively recent introductions into India, and at the 
present time the sugar-candy of Indian commerce is chiefly 
imported from China. When we consider that the sugar-cane 
was known to the ancients from the time of Nearchus, it is 
hardly reasonable to suppose that Pliny could be so ill-informed 
as to speak of Saccharum, if by that name he meant cane-sugar, 
as only employed in medicine. Lucan, writing about the 
sftme time, was aware that the Hindus drank the juice -of the 
cane: 


“Quique bibunt tenera dulces ab arundine succos.” 

At the present day, the cane-presser, with his primitive 
press, is a familiar personage at Indian fairs, where he 
dispenses the luscious juice to his customers at about twopence 
a pint. 

Sugar, under the name of Shi-mi “ stone honey,” is 
frequently mentioned in the ancient Chinese annals among the 
productions of India and Persia; and it is recorded that the 
Emperor Tai-tsung (A.D. 626—650} sent an envoy to the 
kingdom of Magadha in India, to learn the method of manu¬ 
facturing it. (.Bretschneider , Chinese Botanical Works, 1870, 46.) 
The Chinese acknowledge that the Indians between A.D. 766 
and 780 were their first teachers in the art of making sugar. 
An Arabian writer, Abu Zaid-el-Hasan, states that about 
A.D. 850 the sugar-c^ne was growing on the north-eastern 
shore of the Persian Gulf; and in the following century, the 
traveller Ali Istakhri found sugar abundantly produced in 
the Persian Province of Kuzistan. About the same time 
(950) Moses Chorenensis stated that the manufacture of 
sugar was flourishing near the celebrated school of medicine 
at Jondisabur in the same province, and remains of this 
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industry in the shape of millstones, &c., still exist near 
Ah was. 

Persian and Arabian physicians of the 10th and 11th 
centuries, such as R&zi, Ali Abbas, and Ibn Sina, introduced 
sugar (Sukkar ) into medicine. The Arabs cultivated the 
cane in many of their Mediterranean settlements, as Cyprus, 
Sicily, Italy, Northern Africa, and Spain. The Calendar of 
Cordova shows that as early as A.D. 961 the cultivation was 
well understood in Spain, which is now the only country in 
Europe where sugar-mills still exist. 

The importance of the sugar manufacture in the East was 
witnessed by Marco Polo, Barbosa, and other European 
travellers ; and the trading nations of Europe rapidly spread 
the cultivation of the cane over all the countries of which the 
climate was suitable. The ancient cultivation in Egypt, 
probably never quite extinct, was revised on an extensive scale 
by the Khedive Ismail Pasha. {Pharmacographia .) 

Sugar is of comparatively little value for its independent 
effects, but few substances are more useful as an associate of 
other medicines, whether to preserve them from oxidation 
and decomposition, to conceal or improve their taste, or 
to give them special pharmaceutical forms. 

In solution sugar is almost exclusively lenitive, but in 
powder it is stimulant. It is universally employed to diminish 
dryness of the mouth and fauces, to allay irritation, and to 
mitigate cough and hoarseness. Sugar dissolved in water is said 
to have a diuretic effect. When injected into the veins of ani¬ 
mals it is said to be powerfully diuretic (Ricbet and M. Martin, 
Med. Record, xxi., 394). It certainly, when moderately 
used, promotes digestion and allays nervous excitement. For 
these purposes sweetened water (eau mcree) is universally 
employed in France and Southern Europe. Formerly a strong 
solution of' sugar was much used as an antidote to corrosive 
poisons. It enters into all the drinks, mucilaginous, farina- 
cetfus, and gelatinous, employed in febrile diseases. Finely- 
powdered sugar will sometimes relieve the hiccough, which, in 
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nursing infants, is apt to arise from over-feeding. Loaf-sugar, 
eaten freely, is said to arrest the development of alcoholic 
intoxication, perhaps by retarding gastric absorption. A 
strong solution of sugar injected into the rectum has been used 
successfully to destroy ascarides of that part. In powder it is 
very efficient as a remedy for aphthae of the mouth, in repress¬ 
ing the exuberant and stimulating the indolent granulations of 
ulcers, in removing opacities of the cornea, and in curing 
granular eyelids. Sugar has been claimed by Fischer to be an 
efficient antiseptic dressing for wounds. He associated it, 
however, with other antiseptics; but Windelschmidt states 
that for small wounds sugar is equal to iodoform as a dressing 
(Med. News, xliii., 462). In chronic laryngitis, when inhaled 
by« sudden aspiration from a tube extending to the root of 
the tongue, it may be used with advantage alone or mixed 
with other powders. In the same manner it may be employed 
as a snuff in chronic ozaena. The fumes from burnt sugar 
destroy offensive effluvia, and are conveniently disengaged "by 
sprinkling sugar upon burning coals or on a hot shovel, 
(Stille and Maisch.) We have already referred to the use of 
sweetmeats by opium-eaters to counteract the effects of the drug 
(p. 96, Vol. I.). 

Cultivation .—The sugar-cane season comprises nearly a 
twelvemonth. The land chosen is usually a good loam or 
light clay manured. The leafy ends of the preceding season’s 
canes are cut off, or the whole cane is chopped into pieces so as 
in any case to include two nodes or joints, and these, to the 
number of about 20,000 per acre, are planted in furrows in 
January and February. The land is irrigated occasionally 
from this time to the commencement of the rains. The 
harvest begins in the beginning of December, and the cutting 
and crushing of the canes and boiling of the juice is carried on 
till January and February. Excepting the few mills under 
European management, the crushing and boiling is performed 
by primitive, and, therefore, rude processes. The average 
outturn per cent, of cane in the North-West Provinces is stated 
by Messrs. Duthie and Fuller to be as follows: 100 of canes=15 
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of juice= 18 of guda (unrefined sugar) or 17*5 of shakar * 
(dry, unrefined sugar), or 19 5 of r&b (syrupy sugar). The 
natives generally manufacture the juice into the two kinds of 
guda, called in the vernaculars giira or giila. 

Description.—The transverse section of a sugar-cane 
exhibits numerous fibro-vascular bundles, scattered through 
the tissue, as in other monocotyledonous stems; these bundles 
are most abundant towards the exterior, where they form a 
dense ring covered with a thin epidermis, which is very hard 
from the quantity of silica deposited in it. In the centre of 
the stem the vascular bundles are few in number, and traverse 
an abundant parenchyma which contains in its thin-walled 
cells an almost clear solution of sugar, with a few small starch 
granules and a little soluble albuminous matter. The latter is 
found in larger quantity in the cambial portion of the vascular 
bundles. The walls of the medullary cells contain pectic 
matter, but not in sufficient quantity to cause them to swell 
much in water. (Wiesner.) The unrefined sugar of India 
(grira or gula), often incorrectly termed molasses, occurs in two 
forms in the bazars—one is a blackish sticky mass without 
evident crystalline structure, the other is a dark-brown partly 
crystalline mass which crumbles on pressure, and is generally 
spoken of by the dealers as floury gur or gul —the first 
contains the whole of the uncrystallizable portion of the syrup, 
in the other most of this has been drained off. Indian 
molasses or treacle is of a very dark colour, of a peculiar sharp 
flavour, and has a bitterish after-taste caused by the presence in 
it of caramel or burnt sugar, produced during the careless 
evaporation of the cane juice. It is hardly suited for 
pharmaceutical purposes, and as sold in the bazars is generally 
freely watered and in a state of fermentation. The refined 
sugars of Indian commerce are manufactured on the European 
system, chiefly in Bengal, or are imported from Mauritius, and, 

* Called by Europeans Jaggery , a corruption of tbe Sanskrit Sarkara, 
which in Ceylon is the vernacular name for unrefined sugar in the corrupted 
form of Shakkare. 
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in the case of loaf-sugar, from France. They differ in no 
respect from the sugars of European commerce. 

Chemical composition .—The sugar-cane is, when mature, 
composed of cellulose 8 to 12 per cent.; sugar 18 to 21; 
water, including albuminous matter and salts, 67 to 73. Of 
the entire quantity of juice in the cane, from 70 to 84 per cent, 
can be extracted by crushing and pressing, and yields in a 
crystalline state about three-fifths of the sugar which the cane 
originally contained. The juice has on an average the 


following composition:— 

Albuminous matters. 0*03 

Granular matter (starch ?) . 0*10 

Mucilage containing nitrogen . 0*22 

Salts, mostly of organic acids . 0*29 

Sugar. 18*36 

Water. 81*00 


100*00 


There is also present in the juice a very small amount of a 
slightly aromatic substance (essential oil P) to which the crude 
cane-sugar owes a peculiar odour which is not observed in 
sugar from other souroes. (Phannacographia.) Sugar, 
may be obtained in large transparent rhombic 
prisms, known as mgar^candy, which does not differ from 
lump«6ugar, except that the latter is in crystalline masses from 
disturbed crystallization. Sugar has the specific gravity 1*58 
(Kopp), is permanent in the air, neutral, without odour, has a 
very sweet taste, and ^dissolves at ordinary temperatures in 
one-half its weight of water, yielding a dense, sweet, and 
colourless liquid known as syrup; saturated at 15° C. such a 
solution contains 66 per cent, of sugar, and this has the 
density 1*345082 (.Michel and Kraft). At the boiling-point 
sugar dissolves in water almost in all proportions. It requires 
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for solution about 80 parts of boilitig absolute alcohol, 28 parts 
of boiling officinal alcohol, and about 4 parts of boiling alcohol, 
spec. gray. *830, these solutions depositing most of the sugar on 
cooling. The solubility is greater in weak alcohol, both cold 
and hot. At 15° C. 1 part of sugar dissolves in 2 parts of 
50 per cent, alcohol, in 7*7 parts of 75 per cent, alcohol, in 
14’7 parts of 80 per cent, alcohol, in 316 parts of 85 per cent, 
alcohol, in 175 parts of 92 per cent, alcohol, and in 228 parts of 
metbylic alcohol of the same strength (Casamajor). Sugar 
dissolves also in glycerin, the solubility being increased on 
dilution with water, but it is insoluble in ether, chloroform, 
carbon disulphide, and in hydrocarbons. It combines with 
chloride of sodium, yielding deliquescent crystals which contain 
14*9 per cent, of that salt. Definite compounds have likewise 
been obtained with several other salts and with alkalies and 
alkaline earths. When triturated in the dark it becomes luminous. 
Its solution deviates polarized light to the right—a behaviour 
which is of great practical importance for the estimation of 
sugar in aqueous liquids and for distinguishing different kinds 
of sugar which have a different rotary power. 

When sugar is heated to 160° C. it melts without losing in 
weight, and congeals on cooling to a transparent amorphous 
yellowish mass known as barley-sugar , saccharum hordeatum , 
which becomes gradually opaque on the surface from the 
formation of minute crystals. If sugar is kept in the melted 
state between 160° and 170° C. for a short time, it is converted 
into a deliquescent mixture of glucose and lemlosan ; C l *H 4 *O lx 
yields C 6 H l, 0* -»• C 8 H X0 0 5 ; the latter is not fermentable until 
after it has been boiled with water or dilute acids. When 
heated to between 180° and 200° 0. sugar turns brown, evolves 
a peculiar odour, and is converted into caramel , C X9 B l, 0% 
parting at the same time with 2H*0; the pure product of this 
composition, caratnelan, was obtained colourless by G6lis (1862). 
Caramel may be prepared in the same manner from inferior 
qualities of sugar, from molasses, and from glucose, and the 
conversion is hastened in the presence of small quantities of 
alkalies; the addition of a little carbonate of ammonium, which 
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is again volatilized by the heat, is of service, for the reason 
stated. Subjected to dry distillation, sugar yields aldehyd, 
acetone, acetic acid, tarry ^products, and carbonic acid, carbonic 
oxide, and marsh gas. According to Lassaigne, iodine heated 
with solution of sugar is converted into hydriodic acid. Under 
the influence of ferments, as well as of dilute acids, cane-sugar 
is converted into invert-sugar , which is a mixture of dextrose or 
grape-sugar and levulose or fruit-sugar, and is directly 
fermentable. This inversion of sugar takes place slowly on 
boiling with water, but cold aqueous solutions keep unaltered 
for a long time, provided the access of ferments suspended in 
the air be prevented. Under the same condition, according to 
the investigations of Ereusler, Lemoine, and others, light does 
not exert the inverting effect reported by Raoul (1871). 
Nitric acid inverts cane-sugar, readily, and when heated 
with it produces saccharic, racemic, tartaric, and oxalic 
acids. 

Tests .—The purity of cane-sugar is ascertained by the 
physical properties described above and by its complete 
solubility in water and alcohol. The absence of glucose or 
of a similar sugar is ascertained by some of the reactions given 
below. ‘ c Aqueous and alcoholic solutions of sugar should 
have no effect on litmus-paper. The solution in 20 parts of 
distilled water should be scarcely rendered turbid by silver 
nitrate or barium nitrate (chloride and sulphate) * r Neither 
an aqueous nor an alcoholic solution of sugar kept in large, 
well-closed, and completely-filled bottles should deposit a 
sediment on prolonged standing (absence of insoluble salts, 
foreign matters, ultramarine, Prussian blue, &c«). If aportion 
of about 1 Gm. of sugar be dissolved in 10 cm. of boiling 
water, then mixed wjth 4 or 5 drops of test solution of nitrate 
of silver and about 2 cm. of water of ammonia, and quickly 
heated until the liquid begins to boil, not more than a slight 
coloration, but no black precipitate should appear in the liquid 
after standing at rest for 5 minutes (absence of grape-sugar 
and of more than a slight amount of inverted sugar). (Stills 
and Maisch .) ' 
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Commerce .—The following statistics of the trade in Sugar 
arc taken from the Reports on the inland trade of the different 
provinces and on the trade by sea:— 


Abticiks. 

Vi*Ino in lakhs 
of RupoeB. 

Quantity in thousands of owts. 

1688-89. 

oo 

°? 

00 

oo 

o5 

CO 

8 

8 

i 

s 

8 

00 

H 

1887-88. 

■ 

* 

1 

| 

£ 

Sugar, refined... 

10 

4 

4 

3 

144 

38 

33 

25 

cwts. 

Do. unrefined. 

45 

42 

46 

50 

869 

1,009 

953 

1,143 


Total ... 

55 

46 

50 

53 

1,013 

1,047 

986 

1,168 

CWt8. 

Sugar, refined... 

... 

l 18 

20 

21 

• •• 

150 

158 

163 

cwts* 


ORYZA SATIVA, Linn . 

Fig. — Bcntl. ahd Trim., t . 291 ; Rhcede, TIort. Mai. v., 
196—201. Rice {Eng.), Riz (Fr.). 

Hab.—Throughout India, wild and cultivated. The 
grain, spirit, and vinegar. 

Vernacular. —Dli&n Hind ., Bong.), Bhat (Mar.) t Chokha 

(Gnz.), Arishi (Tam.), Biyyam (Tel.), Akki (Gan.). 

Husked Rice.—Chuval ( Hind ., Beng .), Tdndula (Mar,). 

History, Uses, &C.— Wild rice was probably used by 
the aboriginal tribes of India in prehistoric times; it is still 
carefully collected by the peasantry, who consider it to have 
special virtues, and call it “ god’s rice,” “ hermit’s rice,” &c. 
Rice vrfhe ) is not mentioned in the Rig - Veda, but in the 
Atharva-Veda it is noticed along with barley, masha (Pha&eolm 
Roxburghii ), and sesamuin. Rice cultivation in India appears 
to have boon subsequent to that of China and Burma. Girajd 
de Rittllc, in his Mythologie compardc , states that the Karens of 
Burma believe that every plant has its id- or kelah (spirit)* 
The rice has its spirit, and when the crop is bad, they pray to it-., 

HI.—7n 
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in the following terms: ‘ i Come, 0 spirit of the rice, come 

back ! come to the rice-field, come to the rice I come from the 
East, come from the West, come from the beak of the bird, 
from the mouth of the monkey, from the throat of the elephant, 
come from the grain stores ! 0 kelah of the rice, return to 
the rice !” In Siam they offer rice and cakes to trees before 
cutting them down. In Bengal sacrifices of rice are made to 
the Bael tree, probably a survival of an ancient fetish worship 
which the Brahmins have sanctioned by . deifying the tree. 

Bice plays an important part in the marriage ceremonies of 
the Hindus. According to the Grihya-sutra of Asvalayana, 
the bride must walk three times round the altar, and at the 
completion of each turn make an offering of rice. This 
ceremony resembles an ancient form of marrying among the 
Romans, in which an offering of a cake made of f&r (spelt)* 
was made in the presence of the Pontifex Maximus or Flamen 
Dialis and ten witnesses. 

Parched rice, Ldji 9 also called Syala (Si/a u a winnowing 
fan,” and la for ldj&) 9 is scattered by the bride’s brother at 
marriages. Rice is poured over the head of the bride and 
bridegroom as an emblem of life, regeneration and plenty. 
On the fourth day of the marriage ceremonies the young 
couple eat rice together for the first and only time in their 
lives, and on the last day they both celebrate together the 
Soma sacrifice, when they throw l&ji into the fire. At the 
birth of a child the father places the red Akshata rice on 
its forehead to avert evil, and when the child is named it 
is placed on a cloth covered with rice. Rice is also used in 
some parts of India* to detect witches: a small bag of rice, 
bearing the name of each of the suspected parties, is placed in 
a white* ants’ nest, and the one they first eat is considered to 
belong to the guilty party. When several persons are suspected 
of a crime, rice' is sometimes used to detect the guilty bne— 
For this purpose the persons are required to chew rice, the 
criminal being discovered by his inability to. properly masticate 

■H' 1 " ' ~ : “ " 1 —.. . i... , 

* Iriticum Spelta , Linn., or German wheat. 
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it, owing probably to fear checking the free flow of saliva. 
Vincenzo Maria da Santa Caterina mentions in his travels that 
rice and turmeric are offered in India to the gods to obtain 
children and the cure of female diseases, and that young 
girls make a vow to offer rice, should they obtain a good 
husband. In the consecration of the Brahmachari, the 
father of the youth carries in his hands a cupful of rice, 
and the assistants after the bath cover the candidate with 
rice. Asvalayana says that the disciple asks alms to learn 
the Ved6s; he obtains the rice as alms and must cook it before 
sunset. His commentator, Narayana, adds that when the 
rice has been cooked, the disciple should say to his master, 
“the food of the pot is ready.” In sacrifices to Rudra t 
according to Asvalayana, the husk of rice was thrown into the 
fire along with the smallest grains, and the tail, skin, head, 
and feet of the animal, and that the latter before being killed 
was sprinkled with rice and barley-water. 

In times of fasting and penitence, grains of rice and barley 
are watered and blessed and offered to the gods. In funeral 
ceremonies rice and other food is offered to crows. According 
to Manu, the twice-born are dircctod to offer five great sacrifices, 
viz,, with wild rice (Niv£ra), with various pure substances, or 
with herbs, roots, and fruits. 

The practice of worshipping the new rice at the time of the 
harvest is common throughout India. In Bengal, on a Thursday, 
in the month of Fansha (December-January), after the crop 
has been reaped, a rattan-made grain measure called rek, filled 
with the grain upon which are placed gold, silver and copper 
coins and,some cowrie shells, is worshipped as the representative 
of the goddess of fortune. This worship is repeated in the 
months of Chaitra, Sravana, and Kartika. In Western India 
the new rice is worshipped at the Dasara and Devali festivals, and 
in Madras the same event is celebrated by the Pongol ceremony, 
when the new rice is boiled for the first time and eaten with 
great rejoicings. Among the Native Catholics the same cere¬ 
mony is perpetuated in the “ blessing of the new rice,” which 
is done by the priest in the field before the crop is cut. 
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That the cultivation of rice had widely spread in the time of 
Alexander (400 B.C.) we learn from Strabo, who says, “ accord¬ 
ing to Aristobulus, rice grows in Bactriana, Babylonia, Susida,” 
and he adds, “ we may also say in Lower Syria/* Further on 
he notes that the Indians use it for food, and extract a spirit 
from it. The Greek names for rice are derived from the Sans¬ 
krit Vrihi; the earliest form occurs in a fragment of Sophocles, 
where rice-bread is called fylvbrjs apros • h\ later writers we meet 
with the form tyv(a. The Arabic names have the same deri 
vation, the oldest form being Runz, occurring in the local 
dialect of the Abd-el-Kais, near Bahrain, and the more modern 
forms Aruzz and Ruzz. In Persian the form of Birinj is cur¬ 
rent, as well as the Sanskrit name Shali, for unhusked rice. 
Dioscorides briefly mentions rice as being of little nutritive 
value and apt to cause costiveness. Celsus (ii., 20) classes it 
along with wheat and spelt as “ res boni sued.” According to 
Sanskrit writers, the best class of grains includes wheat, rice, 
and barley only, other kinds being relegated to the class Kshudra 
dhanya or inferior grains. The preparations of rice used in 
the diet of sick people, and described in Sanskrit medical 
works, are:— 

qPRij (yavagu) or powdered rice boiled with water. It is made 
of three strengths, namely, with nine, eleven, and nineteen parts 
of water, called, respectively, Vilepi, Peya, and Manda. Instead 
of water, a light decoction of some aromatic and carminative 
drug, such as ginger or popper, may be used in preparing 
yavdgu. 

mw (ldj&) or unhusked rice parched in hot sand. It is used 
as light and digestible diet for the sick. 

(brishta tandula) or husked rice parched in hot sand. 
It is used for the same purposes as lAjA. 

(prithukd) or unhusked rice moistened, parched, and 
afterwards flattened and the husk removed. It is soaked in 
water or boiled and given with curdled milk as an astringent 
diet in diarrhoea or dysentery. 
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qiTO (payasa) or rice-inilk. A well-known preparation. 

(tandulambu) or water in which unboiled rice has 
been steeped. This is often used as a vehicle for powders, &c., 
and as a diet drink . — 

Rice is the staple-food of the inhabitants in Bengal, many 
parts of Madras, Burma, and the Western Coast of India, but 
not of the central and northern parts of the country, where 
wheat and millet are the staples and rice only a luxury. 

Fermented and distilled rice liquors are largely -used in 
many parts of India. For an account of the economic uses of 
the grain, its cultivation, and the numerous varieties of the 
plant met with in different parts of the country, we must refer 
the reader to a diffuse but interesting article by Dr. G. Watt 
in the Dictionary of the JEcon . Prod, of India. 

Chemical composition. —Rice has been examined by Letheby, 
Payen, and others. Payen gives the percentage composition 
Of dried rice, as, nitrogenous matter 7*55, carbohydrates 90*75, 
fat 0*8, and mineral matter 0*9. In chemical composition rice 
closely resembles the potato; one hundred parts of dried 
potato, according to Letheby’s analysis, contain, nitrogenous 
matter 8*4, carbohydrates 88, fat 0*8, and saline matters 2*8 
parts per cent. 

Church {Food Grains of India) gives the following percentage 
composition of cleaned rice:—Water 12*8, albuminoids 7*3, 
starch 78 # 3, oil 0*6, fibre 0*4, ash 0*6. Professor Church 
remarks, 100 parts of rice contain no more than #, 065 of potash 
and *284 of phosphoric acid. Konig quotes 20 analyses of rice 
by various chemists, the mean percentage composition being, 
water 13*11, albuminoids 7*85, fat *88, nitrogen-free extract and 
starch 76*52, cellulose *63, ash 1*01. Where rice constitutes 
almost the entire food of the population, the throwing away the 
water in which it has been boiled involves tho loss of some of the 
mineral matter, and is to be deprecated; no more water should 
be used in cooking this grain than can be absorbed by it. Two 
pounds of cleaned rice weigh 5 pounds after boiling. 
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Commerce .—The following table shows the exports of Rice 
(husked) from India during the last ten years in thousands 
of cwts 


Tear. 

Burma. 

Bengal. 

Madras. 

Bom¬ 

bay. 

Sind. 

Total. 

Valae in 
lakhs of 
Rupees. 

1880-81. 

16,730 

6,717 

2,363 

927 

32 

26,769 

. 89,717 

1881-82. 

16,690 

7,617 

1,549 

614 

49 

28,519 

82,496 

1882-83. 

21,249 

7,838 

1,319 

552 

71 



1883-84. 

16,994 

7,394 

1,843 

521 


26,832 

■SSkiEKhj 

1884-85. 

13,507 

6,035 

1,403 

677 


mwm 

71,228 

1885-86. 

19,084 

6,879 

1,181 

521 

149 

27,814 

wawi 

1886-87. 

18,216 

5,902 

1,564 

639 

139 

26,460 

87,648 

1887-88. 

17,879 

7,996 

1,438 

764 

72 

28,149 

92,251 

1888-89. 

14,205 

6,417 

1,538 

589 

19 


78,453 

1889-90. 

18,259 

5,992 

1,654 

799 


26,774 


Average for 
lOyears... 

17,491 

6,878 

1,585 

660 

76 

26,681 

86,162 


The estimated total production of rice in 1888-89 has been 
given as • 


Bengal . 

14,269,223 

tons. 

Madras . 

2,693,916 

99 

Bombay and Sind. 

399,757 

99 

N.-W. Provinces and Oudh .. 

2,420,768 

9f 

Punjab . 

271,293 

>9 

Central Provinces. 

1,622,385 

99 

Burma ./. 

3,039,397 

99 

Assam. 

608,846 

99 


25,325,585 tons. 


In the same year India imported from beyond its frontier 
1,151,450 cwts., the greater portion coming from Nepaul. Of 
the exports, about 50*per cent, goes to Europe, 30* per cent, to 
Eastern ports, and the remainder for the use of the emigrants 
in Mauritius, Reunion, the West Indies, South America, and 











































GRAMINEJ2. 607 

Australia. The fine rice of the West Indies is considered 
insipid by the Indian labourers. 

TRITICUM SATIVUM, Lam. 

Fig. — Bentl. and, Trim., t. 294. Wheat {Eng.), B14 (Fr.). 

Hab. —The Euphrates region. Cultivated in N.-W. India, 
the Central Provinces, and Bombay. 

Vernacular .—G6hun {Hind .), Gahun (Mar.), Godumai ( Tam .), 
Godumulu (Tel.), Kotanpam (Mai.), Godhi (Can.), Gam 
(Beng.), Ghavum ( Gu %.). . 

History, Uses, &C. —Wheat, as the most important of 
the cereals, has given rise/to numerous myths, for an account 
of which we cannot do better than refer the reader to the late 
Dr. W. Mannhardt’s learned monograph Die Komenddmonen 
(Berlin, 1868). In the myth of Persephone-kora, daughter of 
Zeus, the god of the heavens, which by their warmth and rain 
produce fertility, and of Dimeter or Ceres, the maternal 
goddess of the fertile earth, we perceive that she was conceived 
as a divine personification of this grain, in summer appearing 
beside her mother in the light of the upper world, but in the 
autumn disappearing, and in winter passing her time, like the 
seed under the earth, with the god of the lower world. As a 
pendant to the Greek myth, we have the Indian myth of Sita 
or “ the Furrow,” husbandry personified, and apparently once 
worshipped as a kind of goddess. In the Rig-Veda Sita is 
invoked as a deity presiding over Agriculture, and appears to 
be associated with Indra. In the Viijamneya, Sita “ the 
Furrow " is personified and addressed, four furrows being 
required to be drawn at the ceremony when certain stanzas are 
recited. Sita is so named because she was fable4 to have 
sprung from a furrow made by her father Janaka while 
ploughing the ground to prepare it for a sacrifice* instituted by 
him to obtain progeny, whence her epithet Ayonija “not 
womb-born.”* Wheat was used in sacrifice by the Greeks and 

* Of course, these myths are more or less applicab*« o all food-grains. 
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Romans, and by the Hindus in Yedic times, as an emblem of 
fertility; it was poured upon the bride at the marriage ceremony, 
and in Northern India, wheat, millet and rice are still used on 
such occasions. Wheat, as the most important food-grain, is 
frequently mentioned by Hippocrates, who calls it nvp6s y and 
mentions three kinds; Pliny also describes several kinds of 
Triticum. Sanskrit medical writers also mention three kinds 
of wheat, namely, Mahdgodhuma or large-grained, Madhuli or 
small-grained, and Nihsuki or beardless ; they consider it to be 
the most nutritive of the food-grains, but not so easily digested 
as rice. 

Many varieties of wheat are cultivated in India, and through 
.careless cultivation there-, is m^ch mixture in the samples 
brought to market. A number of samples purchased by one of 
iis in the Bombay market and sent to Australia for trial, were, 
on careful cultivation, found to be all mixed, some of them 
producing five or six distinct varieties. Indian wheats may be 
divided roughly into two classes, soft and hard, the former 
being mostly used for bread-making, and the latter for making 
a kind of vermicelli and certain other preparations used by the 
natives. Amongst the Hindus, owing to caste distinctions, the 
whole process of grinding the corn, separating the flour and 
making it into cakes, is usually performed by the women of the 
house, consequently the demand for ready-made flour is limited 
to the supply of the non-IIindu population, and some of the 
less particular Hindu castes. In the Indian process of making 
flour, the wheat, after cleaning, is placed upon a table and 
thoroughly wetted and the water allowed to drain from it 
during the night. The next morning, the still moist grain 
is ground in handmills by. women. It is then sifted, and as 
much fine flour and ratva or saji (the heart of the grain) as can 
be obtained are laid aside. The remainder termed “ naka ” is 
again ground in a more powerful mill and an inferior kind of 
rawa obtained from it. The residue after a third grinding 
yields a coarse flour and bran. The bazar-made bread is of 
two kinds, that used by the* Mahometans and known as 1V/r'i, 
which is in thin cakes, and loaf-bread introduced ^ the 
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Portuguese. The former is similar to the bread used in all 
Mahometan countries, the latter is made with 60 parts fine 
rawa , 20 second sort or naka mica , and 20 of first sort flour. 
A second or inferior kind of bread is also sold. The barm 
or yeast in use is, where obtainable, the fermenting juice of the 
palm, elsewhere an artificial barm is prepared. 

In some of the large towns a loaf-bread is now made by 
Brahmins for the use of the Hindu population, but its use is 
very limited. In Calcutta, Madras, and Bombay, flour and bread 
made as in Europe is .obtainable, and is gradually taking the 
place of the Portuguese article. Fine flour is also imported 
from Europe and America, as the excessive proportion of 
gluten in Indian flour renders it unsuitable for use in making 
pastry. 

Wheaten flour is often used as a dusting-powder to allay 
the heat and pain of local inflammations, such as burns, scalds, 
&c., but it is inferior for such purposes to powdered starch. 
In America an uncooked paste made of the flour has been used 
with success in diarrhoea. In India flour is much used by the 
natives for making poultices. 

Description. —The albumen which constitutes tlie main 
portion of the grain is composed of large thin-walled paren- 
chyme, the cells of which on transverse section are seen to 
radiate from the* furrow, and to be lengthened in that direction 
rather than longitudinally. Pn the vicinity of the furrow alone 
the tissue of the albumen is narrower. Its predominating 
large cells show polygonal or oval outline, whilst the outer 
layer is built up of two, three or four rows of thick-walled, 
coherent, nearly cubic gluten-cells. This layer, about 70 mkm. 
thick, is coated with an extremely thin brown tegument, to 
which succeeds a layer about 30 mkm. thick, of densely packed, 
tabular, greyish or yellowish cells of very small size; this proper 
coat of the fruit in the furrow is of rather spongy appearance. 

The gluten-cells, varying considerably in the different cere&l 
grains, afford characters enough to distinguish them with 
certainty. In wheat, -for instance, the gluten-cells are in a 
III—77 
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single row, in rice they form a double or single row; but its 
cells are transversely lengthened. 

The layer alluded to as being composed of gluten*cells is 
loaded with extremely small granules of albuminous matters 
(gluten), which on addition of iodine are coloured intensely 
yellow. These granules, which, considering barley as an article 
of food, are of prominent value, are not confined to the gluten- 
cells, but the neighbouring starch-cells also contain a small 
amount of them: and in the narrow zone of denser tissue 
projecting from the furrow into the albumen, protein principles 
are equally deposited, as shown by the yellow coloration which 
iodine produces. 

The gluten-cells, the membrane embroynnaire of M&ge-Mouri&s, 
contain also, according to the researches on bread made by 
this chemist (1856), Cerealin , an albuminous principle soluble in 
water, which causes the transformation of starch into dextrin, 
sugar, and lactic acid. In the husks ( epiderme , cpicarpe, and 
endocarpe) of wheat, Mege-Mouries found some volatile oil and 
a yellow extractive matter, to which, together with the cerealin, 
is due the acidity of bread made with the flour containing 
the bran. 

Chemical composition .—Konig quotes 200 analyses of wheat 
from different sources and by various chemists, and the 
following figures represent the minimum, maximum, and mean 
composition 


Water. 

Albuminoids. 

Fat. 

Nitrogen-free 
extractive. 

Cellulose. 

Ash. 

Minimum.. 5-33 

7-61 

100 

59-90 

1-24 

•52 

Maximum.19 # 10 

2137 

3-57 

73-77 

6-84 

2-68 

Mean.13-65 

12-35 

1-75 

67-91 

2-53 

1-81 


According to Church (Food Grains of India), average 
Indian wheat has the following* percentage composition:— 
Water 12*5, albuminojds ]3*5’, starch 68*4, oil 1*2, fibre 2*7, 
ash 1*7. The albuminoids in some samples examined we**© 
as high as 16*7. In English and American whfeat they 
range from 8 to 9 per cent. only. The amount of starch 
varies between 60 and 70 per cent., and the weight of 
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nitrogen between 1*6 and 2*7 per cent. A small quantity of 
saccharine matter is also present, and the ash contains nearly 
50 per cent, of phosphoric acid. The inorganic constituents 
are mostly found in the bran, to the extent of over 7 per cent., 
while the nitrogenated principles enter chiefly the flour. If 
the latter be kneaded with cold water as long as the liquid 
becomes milky, a yellowish gray elastic and glutinous mass 
remains, which is the gluten of Beccaria, retains about 70 per 
cent, of water, and consists, according to Von Bibra, in the 
dry state, of about 70 per cent vegetable fibrin , 3*8 to 9*3 
vegetable casein, 7*5 to 19*5 gJutin , and 4*6 to 8*2 per cent, of 
fat. When fresh it dissolves in dilute phosphoric acid and in 
solution of potassa. On drying it assumes a hornlike appearance 
and partly loses its solubility. According to Boussingault, it 
contains 15 per cent, of nitrogen. 

To purify it, Ritthausen (1862-67) dissolves it in cold very 
dilute potassa solution (1 to 1,000 parts of water), decants from 
the undissolved starch, and precipitates with acetic acid. The 
precipitate is repeatedly treated with fresh portions of alcohol, 
commencing with spec. gr. *914, and increasing the strength 
finally to absolute alcohol. After another washing with ether, 
the insoluble portion constitutes gluten-casein , wdiich is slightly 
soluble in acetic acid, freely soluble in potassa, and becomes, 
insoluble by heat. On evaporating the united alcoholic liquids 
to one-half and cooling, gluten-fibrin is separated, which is 
freed from adhering casein by dissolving it repeatedly in 60 
and 70 per cent, alcohol. It is freely soluble in dilute acetic 
acid, and when boiled with water, in which it is insoluble, it is 
converted into a jelly. After the separation of gluten-fibrin, 
the greater portion of the alcohol is evaporated; the pre¬ 
cipitate appearing on cooling is treated with a little alcohol, 
washed with ether, dissolved in a little 65 per cent, alcohol, 
and precipitated by absolute alcohol. The precipitate la 
mucedin ; the solution contains glutin 05 gliadin. The former 
yields with cold or boiling water a milk-like liquid; the latter 
is soluble in water, alcohol, acetic acid, potassa, &c., the 
aqueous solution being precipitated by the salts of the heavier 
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metals; glutin contains sulphur and 18 per cent, of nitrogen. 
These principles are the most important ones oi the vegetable 
protein compounds . (Stille and Maisch.) 

Starch forms a white, inodorous, and tasteless powder, .with 
a peculiar slippery feel between the fingers. Exposed to the 
atmosphere, it contains from 10 to 13 per cent, of moisture, 
which is given off at 100° 0. (212° F-), and is reabsorbed on 
exposure. The spec. gray. c£ starch is about 1’5, but after 
complete drying is increased to 1*56. It is insoluble in ether, 
alcohol, and cold water; the last-mentioned liquid, however, 
when triturated with starch, so that some of the granules are 
ruptured, evidently dissolves a little, since it acquires, after 
filtration, a blue color on the addition of iodine. Soluble starch 
is obtained, according to Maschke, by the prolonged heating of 
starch to 100° O. (212° F.). When heated to between 160° 
and 200° C. (320° and 392° F.), it is gradually converted into 
dextrin (see below). Starch becomes soluble in cold water in 
the presence of the chlorides of zinc and of calcium and of 
other deliquescent or freely soluble salts. Its solution in hot 
water gelatinizes on cooling, the jelly of wheat starch being 
milk-white—that of potato starch, particularly when made 
with much water, being more translucent. On heating starch 
with glycerin a solution is obtained, which, according to 
Zulkowski (1875, 1880), contains soluble starch, obtainable 
by diluting with water and precipitating the clear filtrate with 
alcohol. Potato starch is easily converted into the soluble form, 
but wheat starch requires a prolonged heating, and rice starch 
is*thus changed with still greater difficulty. 

Preparation. —Wheat or other grain is soaked in warm 
water, to which sometimes an alkali is added, until the outer 
coating has become soft; it is then ground under water, and 
washed upon suitable sieves with pure water, with which the 
starch passes through and is collected by subsidence in suitable 
tanks, the alkaline water retaining the gluten ; or the latter is 
removed by allowing it to undergo decomposition, when acetic, 
butyric, or lactic and other acids are produced. The gluten 
need not be destroyed, but may be obtained as a by-product; 
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lor this purpose wheat flour is made with water into a stiff 
dough; this is set aside for 2 hours, and then placed upon a 
fine wire sieve, where it is kneaded under a thin stream of water 
until the latter no longer becomes milky ; nearly the whole of 
the gluten will remain upon the sieve. After sufficient washing 
with pure water, the starch is drained in boxes, cut into cubical 
blocks, and dried in properly-constructed drying chambers. 

Mucilage of starch, when heated to about 160° C. (320° F.), 
or when boiled with very dilute sulphuric acid, or when digested 
with diastase at about 70° 0. (158° F.), is converted, 
according to Musculus (1860), first into ?naltose, C l *II M 0 11 , 
which is probably a compound of dextrin, C°H l0 0 5 , and dextrose , 
C a H l, 0 # , the former passing finally likewise into glucose. 
Iodine imparts to starch in the presence of water, and to starch- 
mucilage, a blue color which disappears on the application of 
heat, but reappears on cooling. Bromine colors the starch 
brown-yellow. Fuming nitric acid transforms starch into 
xyloidin, C°H®( N0 2 )0 5 , which is a white, tasteless powder, 
insoluble in alcohol, but softening in boiling water. A filtered 
solution of starch in water yields with tannin a flocculent 
precipitate which is soluble in boiling water. When incinerated, 
starch should leave not over 1 per cent, of ash. 

The exports of Wheat from India to Europe last year exceeded 
1,397,000 tons, an increase on the shipments of the previous 
twelve months of 725,000 tons, or 110 per cent., and they were 
larger than the previous largest shipments in any year, that of 
1886, by 265,000 tons, or 23*4 per cent. In the past seven 
calendar years the exports from the three great shipping ports 
have been as under:— 


Years. 

From 
Bombay t 

From 

KurrAchee* 

From 

Calcutta. 

Total 

Tons. 

1891. 


666,543 

512,632 

219,221 

1,397,466 

1890 . 


272,644 


65,439 

672,125 

1889 . 


306,044 

341,137 

77,637 

723,818 

1888 . 

• •• 

483,036 

149,277 

148,776 

781,088 

1887 . 

• •l 

462,428 


229,012 

724,417 

1886 . 

••• 

617,834 

186,362 

328,558. 

1,132,744 

1885 . 

• •• 

642,662 

807,844 

212,277 

1,062,683 
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The shipments from Bombay show an increase on the preced 
ing year of 144*5 per cent., those from Kurrachee of 53*6, and 
from Calcutta of 236*9 per cent. The share of these three 
ports in the trade in the past two years and in 1886 has been 
as under:— 



1891. 

1890. 

1886. 


Per cent. 

Per ccut. 

Per cent. 

Bombay. 

47-6 

40-6 

545 

Kurrachee 

36-7 

49-7 

157 

Calcutta 

15-7 

97 

29-8 


Three years ago Kurrachee took the lead, and in the follow¬ 
ing year she increased it, thanks to the large crops in the 
Punjab, from whence she draws the bulk of her supplies, J^ast 
year the crop in the Punjab, the largest wheat-producing pro¬ 
vince in India, was a bumper one, and as the demand from 
Europe was more than usual, the exports from the chief port 
of Sind were far in excess of any previous year, and e^eeded 
half a million tons. But she was, nevertheless, unable to tnain- 
tain her supremacy. With full crops in the Central Provinces 
and in the North-West Provinces and Oudh, but under the 
average in this Presidency, Bombay once again took the lead 
with a total of close on 666,000 tons, or about 30 per cent, 
more than from Kurrachee and a 11 per cent, larger share in 
the total exports from the country. To the larger crop in the 
N.-W. Provinces and Oudh the increased shipments from 
Calcutta are due, for in Bengal the crop was slightly under the 
mean; but her future position, as an exporter of Wheat, is 
bound to weaken, rather than improve, on that held by the 
ports on the Western side. In the past seven years on an 
average 51 per cent, of the shipments have been despatched 
to Great Britain and 49 to the Continent, but last year only 
41 per cent, went to U. K. Porjfcs and 59 to the rest of Europe. 
Of the shipments from Bombay in 1891, the Continent received 
63 per cent., from Kurrachee nearly as much— viz., 61 per 
cent.,—but from Calcutta only 41 per cent. went. The crop 
now growing promises well in the Punjab and North-West 
Provinces, in both of which the area was recently estimated 
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as larger than last year: in the former at about one, and 
in the latter at four per cent, more, or about 10J and 11 
per cent., respectively, in excess of the normal area. In the 
Central Provinces and in this Presidency, the estimates, when 
completed, are expected to fall short of both last year and the 
average, owing to the season being unfavourable for the later 
sowings, but in Berar the area is returned at over two per 
cent, more than last year’s. More rain is wanted, especially in 
the Central Provinces, Berar, and in parts of our own Presi¬ 
dency, and unless it soon falls the outturn will be still further 
reduced. A large business in Punjab Wheat was done a few 
months ago for April-Muy delivery in Bombay, but owing to 
thU dealers in the Central Provinces holding out for new terms 
of sale in the local market, very little of the grain of those pro¬ 
vinces has so far been contracted for. They have only recently 
given way, and agreed to sell on the old terms, too late, however, 
for the market has slipped back and prices have dropped con¬ 
siderably from their former high level. 


HORDEUM HEXASTICHUM, Linn. 

Fig.— Duthie, Fodder Grasses of jV. India, II. F, f. 32. 
Barley (Fng.), Orge (Fr.). 

Hab. —Western temperate Asia. Cultivated in the N.-W. 
Provinces of India. 

Vernacular ^—Jav ( Hind .), Jab (Bong.), Java (Mar.> Tel.). 

History Uses, &C.—Indra in the Big-Veda is called 
durah yavaeya , “the giver of the barley.” At many Hindu 
ceremonies, such as the birth of a child, marriages, funerals, 
and in various sacrifices, barley is used. In the Atharva- Veda 
the rice and barley offered to the dead are prayed to to be 
propitious to them, and in the same Veda rice and barley are 
invoked for the cure of disease and deliverance from other 
evils: “ Etau yakshmain vi bddhete; etan murich'ato anhams” 
Barley is symbolic of wealth and plenty; it is also a phallic 
emblem; Asvalayana, in the first book of the Grihyasutra , says 
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that in Yedic times, the wife when three months gone with 
child fasted; after her fast, her husband came to her with a 
pot of sour milk into which he threw two beans and a grain 
of barley, and whilst she was drinking it, he asked, “ What 
drinkest thou?” She, having drunk three times, replied, 
“I drink to the birth of a son.” Nar&yana, in his Commentary 
on Asval^yana, states that the two beans and the grain of 
barley represent the organs of generation. (De Oubeniatis.) 

At the Yava-chaturthi, on the fourth day of the light half 
of the month Vaisdkh, a sort of game is played in which 
people throw barley-meal over each other. Yava-sura, an 
intoxicating drink, is made from barley in Northern India. 
According to Bretschneider, barley is included among the five 
cereals, which, it is related in Chinese history, were sowed by the 
Emperor Shen-nung, who reigned about 2700 B.C. ; but it is 
not one of the five sorts of grain which are used at the ceremony 
of ploughing and sowing as now annually performed by the 
emperors of China. 

Theophrastus was acquainted with several sorts of barley 
(Kpi6rf) 9 and, among them, with the six-rowed kind or .hexa*H- 
chon , which is the species that is represented on the coins 
struck at Metapontum in Lucania between the 6th and 2nd 
centuries B.C. 

Barley is mentioned in the Bible as a plant of cultivation in 
Egypt and Syria, and must have been, among the ancient 
Hebrews, an important article of food, judging from the 
quantity allowed by Solomon to the servant of Hiram, king of 
Tyre (B.C. 1015). The tribute of barley paid to King Jotham 
by the Ammonites (B.C. 741) is also exactly recorded. The 
ancients were frequently in the practice of removing the hard 
Integuments of barley by roasting it, and using the torrified 
grain as food. (Pharmacogmphia.) 

The Hindus employ barley in the dietary of the sick. It is 
chiefly used in the form of saktu or powder of the parched 
grain. Gruel prepared from saktu is said to be easily digested 
and to be useful in painful dyspepsia. In Europe, for use in 
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medicine and as food for the $ick, pearl-bariey is always 
employed; this is the grain deprived of its husk by passing it 
between horizontal mill-stones, placed so far apart as to rub off 
the integuments without crushing it. Pearl-barley imported 
from Europe is obtainable in most Indian bazars. For an 
aocount of the economic uses of barley, we would refer the 
reader to an article by Dr. J. Murray iu the Diet* Been. Prod . 
of India (iv., p. ?73). 

Description. —The structure of the barley-grain after 
the pale® have been removed is similar to that of wheat (see 
Triticum). The pale® consist chiefly of long fibrous, thick- 
walled cells, two or four rows deep, constituting a very hard 
layer. On transverse section, this layer forms a coherent 
envelope, about 35 mkm. thick; its cells, when examined in 
longitudinal section, show but a small lumen of peculiar 
undulated outline from secondary deposits. ( Pharmaoographia .) 

Chemical composition .—The following figures representing 
the average minimum, maximum, and mean composition. of 
127 samples of barley from different sources are quoted by 
Konig:— 

Water. Albuminoids. Fat. f^^^ract Cellulose. Ash. 


Minimum7-23 

6-20 

1*08 

49*11 

1*96 

•6 

M aximum... 20* 88 

1746 

487 

72*20 

14*16 

6*92 

Mean ...13*77 

1114 

2*16 

64*93 

6*31 

2*69 


According to Church, the average percentage composition of 
husked Indian barley is, water 12*5, albuminoids 11*5, starch 
70*0, oil 1*3, fibre 2 6, aBh 2*1. 

Lermer ( Vierteljahresschr . fur prakt, Pharm ., XII. (1863), 
4-23) found European barley to have the following percentage 
composition:—Water 13 to 15, oil 3*0, starch 63*0, cellulose 7*0, 
dextrin 6*6, nitrogen 2*5, ash 2’4, lactic acid a' trace. The 
protein or albuminous matter consists of different principles, 
chiefly insoluble in cold water. * The soluble portion is partly 
coagulated on boiling, partly retained in solution. 2*5 percent, 
of nitrogen, as above, would answer to about 16 per cent of 
III.—78 
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albuminous matters. Their soluble part seems to be deposited 
in the starch-cells, next to the gluten cells, which latter contain 
the insoluble portion. 

The ash, according to Lermer, contains 29 per cent, of silicic 
acid, 32 6 of phosphoric acid, 22*7 of potash, and only 3*7 of 
lime. In the opinion of Salm-Horstmar, fluorine and lithia arc 
indispensable constituents of barley. 

The fixed oil of barley, as proved in 1803 by Hanamann, is 
a compound of glycerine, with either a mixture of palmitic and 
lauric acids, or less probably with a peculiar fatty acid. Beck¬ 
mann’s Hordeinic Acid obtained in 1855 by distilling barley 
with sulphuric acid is probably lauric acid. Lintner (1868) 
has shown barley to contain also a little Cholesterin. 

Lastly, Kiihnemann (1875) extracted from barley a crystal¬ 
lized dextrogyrate sugar, and (1876) an amorphous laevogyrate 
mucilaginous substance, Sinistnn ; according to that chemist, 
dextrin is altogether wanting in barley. 

Barley when malted loses 7 per cent.; it then contains 10 to 
12 per cent, of sugar, produced at the expense of the starch; 
before malting no sugar is to be found. (Pharmacographia.) 

. Commerce .—The total yield of barley in British India does not 
exceed 50,000,000 cwts. In 1887-88 the total exports were 
29,575 cwts., valued at Its. 89,776, of which Bombay shipped 
18,688 cwts., Bengal 6,873 cwts., and Sind 4,014 cwts., valued 
at Rs. 58,632, Ra. 20,556,* and Rs. 10,588, respectively. The 
country which imported most largely was Persia, with 10,358 
cwts.; following on which were, Arabia with 7,675 cwts., Ceylon 
with 7,539 cwts., and Aden, the United Kingdom, Zanzibar, 
and “ other countries’' with insignificant quantities. (Diet. 
Peon. Prod. India , iv., p. 281.) 

The minor food grains (Kudhanya or Kshudar dhanya ) 
mentioned by Sanskrit medical writers are:— 

Sorghum vulgare, JW—Yivanfla (Sanskrit), Joir 
(Hind., Be»ig.), Jayari (Ouz.), JondhalS (Mar.), Cholum (Tam.), 
Talla (Tel.), Chavela (Mai). 
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This is one of the most important food-crops of India; from 
it are made bread, porridge, and other food preparations. 
Church’s analysis shows it to have the following percentage 
composition:—Water 12*5, albuminoids 9*3, starch 72*3, oil 2*0, 
fibre 2*2, ash 1*7, phosphoric acid 0*85, potash 0*21. 

Setaria italica, Beauv.—Kerngxi (Sanskrit), Kora [Hind.), 
K&ngni (Beng.), K&li-kangani (Mar,), B4jri (Gw.), Tennai 
(Tam .), Kor^ld (Tel.). 

The grain is much esteemed as an article of human food 
in some parts of India. It is eaten in the form of cakes and 
porridge in the North-West Province^ and Bombay; in Madras 
it is valued as a material for making pastry, in the Punjab the 
leaves are used as a pot-herb. Boiled with milk forriis a 
light and pleasant meal for invalids. Church’s analysis shows 
it to have the following percentage composition:—Water 10*2, 
albuminoids 10*8, starch 73*4, oil 2 9, fibre 1*5, ash 1*2 
(husked). 

Panicum miliaceum, Linn.— China (Sanskrit), Chfna 
(Hind.), Chfna-ghas (Beng.), Yaragu (Tam.), Vorglo (Tel.), 
Varivava ( Mar .H 

This grain is usually made use of in the form of porridge. 
Church’s analysis shows it to have the following percentage 
composition:—Water 12*0, albuminoids 12*6, starch 69*4, 
oil 3*6, fibre 1*0, ash 1*4 (husked). 

Panicum frumentaceum, Roxb.— Sydmfika (Sanskrit), 
Sawan (Hind.), Shyamadhdn (Beng.), Shamdlu ( Tel.), Kathli, 
Shamula (Mar.), Savan, Sama (Guz.). 

This grain is wholesome and nourshing, and is much used 
forborne consumption amongst the poorer classes. Church’s 
analysis showg it to have the following percentage 
composition :—Water 12*0, albuminoids 8*4, starch 72*5, oil 3*0, 
fibre 2*2, ash 12*9 (unhusked). 

Paspalum scrobiculatum, Linn.—* Kodrava (Sanskrit); 
Koda (Hind.), Kodo5dh6n (Beng.), Arugu (Tel), Gora-harik, 
Gora-kodru (Mar., Guz.). 
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Cases of poisoning are occasionally met with in India, 
arising from the consumption oi this grain as an article of 
food. The symptoms are similar to those seen in poisoning by 
darnel (see Lolium temulentum ). Kodru-poisoning occasionally 
ends fatally: thus, in a case reported to the Bombay Chemical 
Analyser, from Godhra, in 1879-80, four persons, viz., a man 
and three children, were poisoned by eating bread made from 
the flour, and one of the children died. This grain appears to 
be only occasionally poisonous; according to popular belief, 
there are two varieties of the grain, Gora or “ sweet/' and 
Majara or “ poisonous.” 

Church’s analysis shows the following percentage composition 
of the husked grain:—Water 11‘7, albuminoids 7*0, starch 
77-2, oil 2-1, fibre 0*7, ash 1*3. 

Hygrorhiza aristata, Nre *.—Nivdra (Sanskrit), 

Uridban (IIind. y Beng.), Deobhdt {Mar.). 

See article on Rice. Church's analysis shows that wild rice, 
after it has been husked, lias the following percentage 
composition:—Water 12*8, albuminoids 7*3, starch 78*3, 
oil 0*6, fibre 0*4, ash 0*6. 

Eleusine corocana, G&rtn.— R&fp (Sanskrit),Maniun, 
Mandal (Hind.), Marua ( Beng .), Knyur {Tam.), Ponassa (2V/.), 
Ragi (Can.), Nachni, Nfigli (Mar.). 

This grain is much used by the poorer classes in Western 
India, usually in the form of porridge. It is considered to be 
particularly wholesome and digestible, and a thin gruel made 
from it is much used mixed with cow’s milk for weaning 
children and as a diet for invalids. In Goa thin biscuits are 
prepared with tffe flour, from which a gruel can at once be 
made. 

Church’s analysis shows the grain to have the following 
percentage/composition:—Water 13*2, albuminoids 7*3, starch 
73 # 2, oil 1*5, fibre 2*5, ash 2*3, phosphoric acid 0*4. 
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Sorghumsac charatum, Meenek. — Devadhinya 
(Sanskrit.), Deodhdn (Rind., Beng.), Sh&lu (Mar.), Iniphi 
(Quz.). 

A food grain of much value. Church’d analysis Shows it to 
have the following percentage compositionWater 12*8, 
albuminoids 11*8, starch 68‘3, oil 3*0, fibre 3*0, ash 1*1, 
sugar 6 to 18. 

Saccharum Sara, Boxb .—CMruka (Sanskrit), Sarpa, 
Sara (Hind ), Sarabij (Beng.), Gundru, Sura (Tam., Tel.), 
Sara (Mar.). 

The seed of this grass appears to be only used in famine 
times, or by some of the wild tribes who use the stem for 
making arrows. 

The seeds of Coix and Bambusa, which are also classed 
amongst the Kshudra-dh&nya, have been already noticed. 

Festuca indica (llheede, xii.,45) is used to resolve phlegmons. 


FILICES. 

POLYPODIUM VULGARE, Linn . 

Fig . — Eng. Bot., 1149; Wbodv. Suppl., <.271, Common 
Polypody (Eng.), Polypode de chene (Fr .). 

Hab. —Persia, Europe. The rhizomes. 

Vernacular.' —Basfaij (Ind, Bazars). 

History, Uses, &C.—This fern is the no\xm6biov 0 f Theo¬ 
phrastus and Diosooride8, both of whom mention its purgative 
properties. Dioscorides states that it is used to expel bile and 
phlegm. Pliny (26, 37) says:—‘‘ The root of polypadion, known 
to us as filicula , is used medicinally, being fibrous and of a grass- 
green colour within, about the thickness of the little finger, and 
covered with cavernous suckers like those on the arms of the. 
polypus. It is of a sweetish taste, and is found growing among 



622 


FTLICES. 


rocks and under trees. The root is steeped in water, and the 
juice extracted ; sometimes, too, it is cut in small pieces 
and sprinkled upon cabbage, beet, mallows, or salt meat; 
or else it is boiled in pap as a gentle aperient for the bowels. 
It carries off bile and the pituitous humors, but acts injuriously 
upon the stomach. Dried and powdered and applied to the 
nostrils, it cauterizes polypus of the nose. It has neither seed 
nor flower. In Germany there was a myth in ancient times 
that the plant sprang from the milk of the goddess Freya, and 
in more recent times the Virgin Mary was credited with its 
origin. Owing to the sweetness of the rhizome, it is, in some 
parts of France', called “reglisse” or “liquorice.” 

The Persians call the plant Tashtiwan and Baspaik; the 
latter name in the Arabic form of Basfaij is now current 
throughout the East as the name of the drug, and is used by 
lbn Sina and the Arabian physicians The Arabian names for 
the plant are, Azras-el-kalb “ dog’s tooth,” in allusion to the 
toothed appearance of the leaves, Kathir-el-rijl“ many-footed/’ 
and Thakib-el-hajar “ penetrating stones.” The Mahometan 
physicians use it as an aperient, deobstruent, and alterative 
combined with myrobalans and fumitory ; they consider that 
it acts as an expeller of all kinds of peccaut humors; for 
instance, we have seen it prescribed in cataract and amaurosis 
by Indian hakims. It is not an article of the Hindu Materia 
Medica. 

Description.—The dried rhizome occurs in pieces of 
various lengths, and of the thickness of a quill. It is flattened, 
of a yellowish-brown colour externally, green internally, but 
when old yellowish ; the upper surface is studded with tubercles, 
to some of which a portion of the base of the frond still adheres. 
The under surface is more or less spinous from the remains of 
broken radicles. T?he taste is sweetish, astringent, nauseous, 
and somewhat acrid; odour ferny. Under the microscope, the 
rhizome is seen to consist of a . delicate cellular structure 
containing much starch and green granular matter; it is 
traversed by large bundles of scalariform vessels. 
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POLYPODIUM QUERCIFOLIUM, 8pr. 

Fig. — Rheede, Hort. Mai . xii., t. 11. Oak-leaved Polypody. 
{Eng.), 

Hab. —India. Widely distributed throughout the East. 
The rhizome. 

Vernacular. —Bising, Vdndar*basing, Ashva-katri {Mar.). 

History, Uses, &C # — Bd&ing (qrfSw), the Marathi 
name of this remarkable fern, signifies the crown-like frontlet 
which the Marathi people tie upon the forehead of the bride 
and bridegroom at the marriage ceremony. There can be 
little doubt that the form of the ornament was suggested by 
the appearance of the plant; its use is of very ancient date, and 
probably derived from the aboriginal inhabitants of the hilly 
districts of Western India, where P. quercifolium is very 
abundant. The thick silky rhizome of this fern is found 
closely adhering to the dead branches of trees, which it 
envelopes with its large oak-like leaves. Rheede says that the 
plant is supposed by the natives of Malabar to partake of the 
properties of whatever tree it grows upon. This notion 
prevails all over India with regard to this and other parasites 
(see Loranthacece ), and, as has already been shown, is quite 
erroneous. 

For medicinal purposes those plants which grow upon the 
Sti*ychno8 Nwc*romica are preferred. The author of the 
Wanamhadi Prakasha gives the following prescription contain¬ 
ing Bising as the best cure for phthisis:—Take 2 tolds of 
Kijrabising, 1 tola Ooksi flowers ( Calycopteris floribunda), 
2 tolas Chiretta, 2 tolds Ghas*pitpapra ( Eoxtellukriaprocumbens), 
2 tolis Ringan-mul (root of Solatium indicam ), 2 tolis Bdl-bel- 
phal (small immature fruit of JEgle Marmelos), 2 tolas 
Padminimfil (root of Nelumbium speciomm ), 4 tolis Sonar, wel- 
mul (root of Vicoa indica), two tolas Gokhru-mril (root of 
Tnbnlus terrestris). These nine drugs are to be powdered and 
divided into seven parts. ^ For administration each part is to 
be boiled in 10 tolas of water, sweetened with 2 tolds of 
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sugar-candy, and the decoction (k&ra) boiled down to one-eighth } 
this is to be taken in the morning, and the marc is to be again 
treated in the same manner to furnish the nikdra (second 
decoction) or evening dose. The same prescription is recom¬ 
mended in hectic fever from whatever cause, and .in dyspepsia 
and cojugh 4 during its use potatoes and indigestible vegetables 
are to be avoided. 

Rheede (xii., 12, 13) has the following remarks upon the 
medicinal use of Pohjpodium taccifolium in Malabar:—“ Succus 
radicis vermes enecat, bilem sistit et temperat. Folia in 
pulverem redacta cum mellc assumpta secundinas, menses, imo 
foetum-ipsum fortiter ejiciunt; mulieres ergo cavete vobis.” 

ADIANTUM VENUSTUM, Don. 

Fig. — Hook. Sp. Fil. ii.y 40 ; Bedd. Ferns. Brit. Ind. xr. 

Hab. —Himalaya, Afghanistan, Persia. The plant. 

Vernacular. —Hansrdj, Mobarkha (Ind. Bazars ). 

History, Uses, &C.—Under the name of Miarrov a 
fern is described by Dioscorides as having leaves serrated at 
the top like coriander ( ^vXAopia fyci *optdwdpv opoia i^cxurpiva «r 
tUopov ), This plant was doubtless Adiantum CapiUus Veneris, 
turn, the same description would apply equally well to A. venus - 
but which has been adopted by the Mahometan physicians of 
the East as representing the Miavrou of the Greeks. The Western 
Arabs, howetfei*, appear to use A. Oapillus Veneris, as they call 
the plant Kuzburat-el-bir or “ coriander of the well/'indicating 
a habitat where A. venustum is not found. Other Arabic 
names for the genus Adiantum are Shaar-el-jinn “fairies' hair,” 
Shaar-el-jibal “hair of the mountains,” Shaar-el-fual “hair 
of omens,” Sdk-cl-aswad “ black stem,” Nasif-el-aswad “ black 
veil,” &c. Ibn Sina and other medical writes describe the 
drug under the name of Barsiawashdn, which is the Arabian 
form of the Persian name Parsiawashan. It is considered to 
be dcobstruent and resolvent, useful for clearing the prima 
via of bile, adust bile, and phlegmatic humors; also pectoral. 
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expectorant, diuretic, emmenagogue, and alexipharmic. Used 
as a plaster it is considered to be discutient, and is applied to 
chronic tumours of various kinds. The author of the Burhdn 
states that the ashes of the plant mixed with olive oil and 
vinegar are used to make the hair grow upon the bald patches 
produced by ringworm of the scalp. Theophrastus (H. P., vii., 
13) mentions two kinds of Adiantum , “ white” and “black/ 1 
used in making hair oil. Greek synonyms for the plant were 
politrickon t caUtrichon , trichomanes , and ebinotrichon. 

In France a syrup of Maiden-hair is much used as a pectoral; 
the officinal plant is A . pedalum , Linn., or Capillaire du Canada, 
but A, trapeziforme , Linn., Capillaire du Mexique, is allowed as 
a substitute. 

Description. —Fronds 3 to 4 times pinnate. Rachis 
slender, polished, naked; segments rigid, prominently veined 
and toothed, upper edge rounded, lower cuncate into the 
petiole ; sort one to three, large, roundish, placed in a distinct 
hollow on the upper edge. 

Commerce .—The Maiden-hair of commerce consists solely of 
A . venuslum , imported from Persia in large bales which contain 
a number of small bundles, five or six of which weigh one 
pound. Value, 3 annas per lb. Other species of Adiantuw 
are used locally to a small extent: 

ASPJLENIUM PARASITICUM, Willd. 

Fig. — Rheede , Ilort. Mai . xii., t. 17. 

Vernacular. —Kari-b<Hi~p6nna-maravani (MalJ), Malia-pana 
(Mar.), K&li-p&ndan (Goa). 

ASPLENIUM FALCATUM, mild. 

Fig .—Rheede , //or/. Mai. xii., t. 18. 

Hab.— India. Tho rhizomes. 

Vernacular.— Ncla-pdnna-rauravara (Mat .), P6na (Mar .), 

Pandan (Goa). 

7» 
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History, Uses, &C.-—The medicinal use of these ferns 
is due to the Portuguese, who, on their settling in India, adopted 
them as substitutes for Aspleniufn of#Europe. 

A fern called ArirAiyww or &owAijvof it6a was supposed by the 
ancients to have the property of reducing the size of the spleen > 
it was also known as <TKo\onivb(nov “ centipede plant , tf from a 
fancied resemblance of its fronds to that reptile, and viufotov 
“ mule plant,” because mules were reputed to be fond of feed¬ 
ing upon it. Dioscorides mentions the use of a decoction of the 
plant in vinegar for enlargement of the spleen, and also the local 
application of a plaster made of the leaves steeped in wine, it 
was also considered to be of use in incontinence of urine, cal¬ 
culus, and jaundice. Women were not allowed to use it, as it 
was supposed to cause sterility. This plant is generally iden¬ 
tified with the Asplenium Ceterachoi Linneus, “ Spleen-wort ” 
or “ Milt waste ” ; others have supposed it to be A. hemionitis, 
Linn., “Mules* fern,” or A . Scolopendriutn, Linn., “ Hart’s 
tongue.” 

Mahometan physicians, under the name of Iskulukandrifin, 
give a translation of what Dioscorides says concerning this 
drug, with a few unimportant additions ; practically they appear 
to know nothing about it, and we have never known any drug 
to be offered under this name in the bazars. Haji Zein states 
that it is called Hashishat-el-tihal “ Spleen-wort” in Arabic, 
and in Egypt Kaf-el-nasar “ Eagle’s clan.” 

The Indian substitute is used in Goa as an alterative in cases 
of prolonged malarial fever, usually in combination with Olden - 
landia or Andrographis, and the use of the drug has spread 
to Malabar through the Goan Brahmins who have settled there. 

Description. —The part used medicinally is the rhizome, 

to which are attached the bases of the fronds and numerous 

’*• 

radicles, all of a black colour. The rhizome is about as thick 
as the finger; when broken across it is seen to consist of a 
parenchyma in which aie several bundles of vessels of a lighter 
colour. These can be separated from the canals in which they 
are situated without much trouble when the rhizome is fresh. 
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Under the microscope, the cell-walls of the parenchyma appear 
of a dark-brown colour, and the vascular bundles are seen to 
consist of large scalariform vessels. It has an astringent and 
slightly bitter taste. 

Actinopteris dichotoma, Bedd. Fem.—Mor-pankhi, 
Mayuraka. A fern which grows in the Nilgiri and Himalaya 
Mountains, and upon rocks and old walls in the Deccan, but is 
rare in the plains of India; it is used as a styptic. “ Actinopteris 
is a genus of polypodiaceous fern of the section Aspleniese, and 
consists of curious little plants like miniature fan palms. The 
technical peculiarities of the genus among the Aspleniese consist 
in the simple distinct indusia, free veins, and linear-elongate 
sori, which are marginal on the contracted rachiform segments 
of the small flabelliform fronds.” ( T. Moore Jn “ Treasury 
of Botany.”) Atkinson states that this fern is used as an 
anthelmintic. 


LICHENES. 

PARMELIA KAMTSCHADALIS, K*h. 

Hab. —Himalaya, Persia. 

PARMELIA PERLATA, Seek. 

Fig— Eng. Bat., 341. 

Hab. —India, Europe, Africa. The plant. 

Vernacular .—Cbarela, Charchardla, Pathar-ke-phul, Sili-Mk 
(Hind,.), Motha-dagada-phdl, Bdrik-dagada-phiSl (Mar.), Ghabilo, 
Chadila (Quz.), Kalpasi, Kalapu (Tam.), Ratipanch^ (Tel.). 

History, Uses, &C. —Two lichens are found in all 
Indian bazars, which are known as the greater and lesser 
11 stone-flowers” in the vernaculars, and in Sanskrit as Sild-valka 
or u rock-bark.” Similar plants were known to the Greeks as 
fipvov and <r$ayvos, and to the Romans as Muscus. Piosco rides 
(i., 22) notices their medicinal properties, also Pliny (xii., 4 1). 
The Arabs call them Ushnah, a name derived from the 
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Persian, and Hazaz-el-sakhar “rock-scab.” Leith says:—“It 
is a thing that spreads itself upon the trees called Balut and 
8antibar (oak and pine) as though it were pared off from a root 
(<5j* u* );. and it is sweet in odour, and white/' 

(K&mAs.) In Persia these lichens are known as Ushnah and 
Dowflah. The author 'of the Makhzan-el-Adwiya states that 
Ushnah grows upon, the oak, cypress, and other trees; that 
which is whitest should be preferred; it should have an agree¬ 
able odour. He* describes it as astringent, resolvent, and 
aperient, and says that the decoction is used as a tonic and 
alterative; when burnt, the smoke relieves headache, the 
powder is a good cephalic snuff. Externally the drug has 
emollient and astringent properties, and may be used in a bath 
or as a poultice, &c. The dry powder is applied to wounds 
and sores to promote granulation. Honigberger mentions the 
use of the drug at Lahore in disorders of the stomach, 
dyspepsia, vomiting, pain in the liver or womb, induration of 
the uterus, amenorrhcea, calculi, and nocturnal spermatic 
discharges. 

Ainslie (ii., 170) says : “ Kutt-pashie is the Tamool name given 
to a dried pale-coloured rock moss, which the Vytiaus suppose 
to possess a peculiar cooling quality, and prepare with it a 
liniment for the head.” 

The use of these lichens in the form of a poultice, placed 
over the renal and lumbar regions to produce diuresis, is 
noticed in the Pharmacopoeia of India. 


fungi. 

MYLITTA LAPIDESCENS, Horan. 

Fig. — Tra/iai Linn. Soo., vo r . xxiii,, t. 9, p. 97. 

Hab. — I ndiu and China. 

Vermicular. —Oaroni-pallagum (Tam.), Luy-wan (China). 

History, Uses, &C.—This curious underground fungus 
is supposed to bo allied to the truffles, and is used in Southern 



FUNGI. 


629 


India as medicine and food. In 1860 Dr. E. J. Waring forwarded 
to Mr. Hanbury some specimens of these tuberiform productions, 
and they were examined by Mr. M. J. Berkeley and Mr. Curroy. 
These specimens had been dug out from the chalk-beds in the 
mountains between Travancore and Tinnevelly, and the hill- 
people were in the habit of. bringing them into Trevandrum 
for sale. They are much esteemed by native doctors for 
various complaints, and they are regarded as diuretic. The 
Tamil name signifies Black Pallagum, Palldgum meaning a 
medicinal substance. The fungus frequently appears on the 
Nilgiris, and the Badagas, Karumbars, and other hill-tribes call 
it “ God’s bread ” or “ Little man’s bread/’ and use it for food. 
In 1889 the Peziza was very plentiful in the Government 
Cinchona Plantations at Naduvatam, and the specimens were 
found over a wide area about one foot beneath the surface of the 
ground. Planters on other parts of the hills have noticed their 
periodical occurrence in their estates, and the coolies always 
collect and cook them for their meals. 

Description. —These fungoid bodies are like small tubers 
having a black, finely-wrinkled surface, and the inside is white 
and marked with veins, and a microscopic section shows the 
division of the tissue into arcolce similar to that exhibited by 
hypogaeous fungi. In a fresh state they have a waxy 
consistence, but when dry they are hard and horny. Some 
fresh slices immersed in glycerine for several weeks showed no 
crystalline or crystalloid formations, and starch was entirely 
absent. 

Chemical composition .—The dried Peziza yielded 1 per cent, 
of carbonated ash Boiled with dilute hydrochloric acid a 
solution was formed, reducing Fehling’s test and inactive towards 
polarised light. Boiled with soda a large quantity of pectinous 
matter was dissolved. 

BOLETUS CROCATUS, Batsc/i. 

Hab.- -India, on the Jack-tree (Artocarpus integrifolia . 
Linn.). 

Vernacular .—Phansaiuba {Bazars), Phanasj-alombd (Mfir), 
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History, Uses, &c.—The only notice of this fungus, 
which we have met with, occurs in Bumphius (Sort. Atnb. t i., 
26), where he says:—“In Malabara ac Zeylana ex eodem 
quoque succo circa radices colligitnr et concrescit in terra 
massa, seu tuber Portugallis Isca de Jaca (tinder of the 
Jack-tree) dictum, quod molle est et intus flavescit, quod natio 
ista pro experto habet medicamento contra diarrhoeam, ad paucas 
vero tantum colligitur arbores, atque inde venale in alias 
quoque transfertur regiones.*’ It appears to be probable that 
the medicinal use of this fungus was introduced into the East 
by the Portuguese, who adopted it as a substitute for . the 
Boletus /omentarius of Linneus, the Agancus Chirurgorum or 
“ surgeon's agaric" of the old European Pharmacopoeias, which 
the Portuguese Call Isca de ferir “wound tinder," and the 
French Agaric de chSne or Polypore ongule. It is the Spunk 
or Touchwood of the English. 

In Western India the fungus is ground to a paste with 
water and applied to tbe gums in cases of excessive salivation. 
It is also applied to the mouths of children suffering from 
aphthae, and is given internally in diarrhoea and dysentery. 

Description, —In form this, fungus closely resembles 
the European Boletus above referred to, and resembles the hoof 
of a horse. Internally |t is of a rich orange-brown colour 
when fresh, and has a sweetish, styptic taste, but when long 
kept it turns to a dull brown colour. The fungus consists of a 
number of laminae upon the under surface of which th 
hymenium is situated. 

Chemical composition. —A proximate analysis yielded :— 


Ether extract 

• • • 

... -78 

Alcoholic extract ... 

• • • 

... 1-60 

Aqueoiis extract ... 


... 4-10 

Alkaline extract € ... 

• 

... 21-34 

Crude fibre... 

• • • 

... 53-98 

Ash... ,m 

• •• 

.... 4-30 

Moisture 


... 13-90 


100-00 
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The ether and alcoholic extracts consisted of red-coloured 
resins, but no fatty matter. The aqueous extract contained 
2*42 per cent, of an organic acid not related to tannin in its 
reaction with ferric chloride and gelatine. Solution of soda 
removed an acid resin having some of the properties of 
polyporic acid. 

POLYPORUS OFFICINAJLIS, Fries. 

Fig. — Gnibourt , Hist. Nat. ii., 45; Pereira t Mat. Med. ii, 9 
Pt. 1, p. 54. Larch Agaric (Eng.), Polypore du M&&ze, 
Agaric blanc (Fr.). 

Hab. —Southern Europe, Asia Minor, On the Larch. 
The fungus. 

Vernacular.—G hdrikun (Indian Bazars). 

History, Uses, &C.—The use of this fungus in medicine 
is of very ancient date. Dioscorides (iii., 1) describes dyapixov 
as male and female, the female being the best and having 
internally a comb-like structure, whilst the male is convolute, 
round and compact (<rvficfrves ); both have the same taste, at 
first sweet, afterwards bitter. He states that it grows in 
Sarmatia, Galatia in Asia, and Cilicia, and that some suppose 
it to be a root and others a fungus. It is astringent, hot, and 
purgative, and is also given in fever, jaundice, nephritis, 
uterine obstructions, phthisis, dyspepsia, haemorrhage, and 
pains in the joints; it is alexipharmic. Pliny (25, 57) says : 
'* Agaric is found growing in the form of a fungus of a white 
colour, upon the trees in the vicinity of the Bosporus. It is 
administered in doses of four oboli, beaten up in two cyathi of 
oxymel. The kind that grows in Galatia is generally looked 
upon as not so efficacious. The male* agaric is firmer than 
the other, and more bitter; it is productive, too, of headache. 
The female plant is of a looser texture; it has a sweet 
taste at first, which speedily changes into a bitter flavour/* 

* This distinction into male and female is no longer recognized, though 
it continued to be so till within the last century. (Bostock.) 
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Pereira states that the drug appears in the modern Greek 
Pharmacopoeia under the name of ayapindv t6 \cvko* with the 
Turkish synonym of pavtapt. 

Ibn Sina insists upon the great effioacy of agaric 
as an alexipharmic. He and Other Mahometan physicians 
closely follow the Greeks in their description of its medicinal 
properties; they consider that it removes all kinds of visceral 
obstructions and expels diseased humors; the female kind 
should be used after it has been rubbed through a hair-sieve 
and all black particles removed. The use of agaric in phthisis 
is of ancient date; it was revived by De Haen, Barbut, and 
others in the present century, and subsequently ^decried by 
Andral (Phil. Tram., Yols. 48 and 49). The active principle, 
agaricin, has recently been recommended in doses of ^ to £ of 
a grain as an astringent to gheck night-sweating and diarrhoea, 
to diminish bronchial secretion, and to dry up the milk after 
weaning. 

Description .—Pileus corky-fleshy, ungulate, zoned, 
smooth.' Pores yellowish. Berkeloy describes the hymenium 
as concrete with the substance of the pileus, consisting of sub¬ 
rotund spores with their simple dissepiments. The drug is 
decorticated, dried, and bleached, and occurs in white, friable 
pieces, from the size of the fist to that of a child’s head, which 
are more or less ungulate or of the shape of half a cone, with a 
feeble fungous odour and bitter acrid taste. The fungus, 
when met with in its natural state, has an external yellowish 
or reddish-grey coat. 

Chemical composition .—White Agaric has been analysed by 
Bouillon-La-Grange, by Bucholz, by Braconnot, and by Bley. 
The constituents* according to Bley, are: resin, 33*1; extrac¬ 
tive, 2; gum and bitter extractive, 8*3; vegetable albumen, 0’7; 
wax, 0*2; fungic acfds, 0*13; boletic acid, 0*06; tartaric and 
phosphoric acids, 1*354; potash, 0*329; lime, 0 # 16; ammonia 
and sulphur, traces. 

The active principle of Agaric has usually been said to reside 
in the resin, but a white amorphous bitter powder (laridn) has 
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been separated from it, the formula of which, according to Will, 
is G u H lf O\ Martius considers this to be the active prin¬ 
ciple, Fleury ( J. Pharrn. Chim , (4) XXI., 279 to 284) gives the 
following result of an examination of the drug:—Five hundred 
and eighty grams of the powdered fungus, not previously 
dried, were exhausted successively with ether, alcohol, cold 
water, boiling water, water acidulated with hydrochloric acid, 
and water rendered alkaline with potash, and the resulting 
solutions were examined \— 

1 • The ether extracts a resin, and a body to which the name 
of Agaric acid is given, ^he examination of several salts of 
this acid yielded results so discordant that no definite formula 
could be obtained, but the nearest approaches to accuracy lead 
to the supposition that its formula may be C 2 *H 4 *0 7 . Efforts 
made to determine the basicity of the acid were unsuccessful* 
It is shown that the addition of the elements of water to the- 
resin represents the composition of the agaric acid. After heat¬ 
ing with very dilute sulphuric acid, a substance is yielded which 
reduces the cupro-potassic liquor. The agaric acid amounts to 
about one-fifth of the weight of the fungus. 

2. The alcoholic solution has a very red colour, due appa¬ 
rently to the air, and on evaporation yields a residue of the 
consistence of hard wax, from which ether dissolves a resinous 
body soluble in alkaline liquids; its reaction is acid, it is not 
crystallizable, and it contains 1 *5 per cent, of nitrogen. It 
combines with metallic oxides. The remainder behaves like a 
resin; it is reddish, nitrogenized, fusible below 100°, forms 
viscous solutions with alkalies, and gelatinous precipitates with 
other bases. 

3* Cold water yields a red solution, which on concentration 
deposits calcic and possibly also magnesic oxalate in microscopic ( 
crystals, while the solution contains a brown resinous nitro¬ 
genous body, considered to be identical with Boudier's viscosin; 

t. Boiling water extracts a small quantity of a nitrogenour 
substance. 

III.—80 
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5. Water acidulated with hydrochloric acid (2 per cent.) 
yields a yellowish solution containing lime, iron, magnesia, 
and oxalio, phosphoric and malic acids. 

6. Water containing 2 per cent, of potash yielded a solution, 
which, on treatment with hydrochloric acid, deposited a floccu- 
lent substance unacted upon by acetic or phosphoric acids, and 
containing 3*12 per cent, of nitrogen. 

The remainder, alter this treatment, is a whitish flocculent 
substance ; on drying at 100° it blackens and coheres, yet its 
microscope appearance does not differ from the' original aspect 
of the fungus. It contains 1*21 per cent, of nitrogen, and 
affords on calcination 2 per cent, of ash containing lime, iron, 
magnesia (chiefly), potash, and sulphuric and phosphoric acids. 
The body possesses all the properties of fungin. 

The following is the tabulated result of the analysis:— 

Water . ... 9*200 

1. Resin and agaric acid.. 60*584 

2. Another resin with magnesia sulphate ... 7*282 

3. Resinous body with lime and magnesia ... 2*514 

4. Nitrogenous substance with salts ... ... 1*900 

5. Oxalate, malate, and phosphate of calcium, 

iron, &c. ... ... ... ... ... 1058 

6. Nitrogenous substance soluble in potash ... 7*776 

Fungin • ••• •*•• •••' Ml III. 9*686 

100*000 

Schmieder has found that this fungus contains from 4 to 6 
per cent, of a fat whioh is not a glyceride. He obtained from it 
a crystalline substance having a composition represented by the 
formula. C*°H l *0, wjiich he terms “ agaricoL” The liquid 
portion of the fat yields no glyoeririe on saponification, but 
cetyl-alcohol and another alcohol together with two hydro¬ 
carbons, while the fat acid with which the alcohols are naturally 
combined appears to resemble ricinic acid ( Rep. of "Naturfor- 
tcher and Aerete” Meeting at Berlin, 1886). 
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GELIDIUM CARTILAGINEUM, Gain. 
GELIDIUM CORNEUM, ham. 

Vernacular. —Chini-ghfis {Ind. Baza'*). 

History, Uses, 4c.—This substance, called Yang-tsai 
by the Chinese, and known in Europe as Mousse <le Chine^ 
Agar-agar, Thao, or Japanese Isinglass, is prepared from the 
two speeies of Gelidium placed at the head of this article, and 
also probably from Sphterococcus compressus , J^g., end^ 

Gloiopcltis ternx , I. Ag. Hanbury ( P/iarm. Joum. j(J j.), Vol.J^ 
p. 608) gives the following account of it :—“ Under tne inc^rr^dt 
name of Japanese isinglass, there has been lately imported into 
London from .Japan, a quantity of a substance Igting the form ; 
of compressed, irregularly four-sided sticks, apparently 
composed of shrivelled, semi-transparent, yellowish-while 
membrane; they are eleven inches long by from 1 to 1J inches 
broad, full of. cavities, very light (each weighing ahpttt 
3 drachms), rather flexible but easily broken, and devoid of taste 
and smell. Treated with cold water, & stick increases greatly 
in volume, becoming a quadrangular, spongy bar, with some¬ 
what concave sides l £ inches wide. Though not soluble in 
cold water to any important extent, the substanee dissolves for 
the most part when boiled for some time, and the solution, 
even though dilute, gelatinizes upoii cooling. The substance 
under notice is used by Europeans in China as a substitute for 
truo isinglass, for^vhieTt many of its properties render it highly 
efficient. That which is perhaps most distinctive is its power 
of combining with a very large proportion df water, to form' 
a jcllv. This property is due to the principle named by 
M. Payen Gfelose, of which the Japanese sea-weed product mainly 
consists. The jelly formed by boiling this sea- weed product ,or 
crude G&ose in water, and allowing the solution to cool, 
requires a high temperature for fusion,.differing in this respect 
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from a jelly made of isinglass, which readily fuses and dis¬ 
solves in warm water. 

This substance has attracted considerable attention in 
France. It was exhibited at the Paris Exhibition of 1878 
under the name of Thao. The following particulars from 
the Catalogue may prove interesting. Various trials have 
been made with it in France since 1874, especially by 
MM. D. Qantillon & Co. at Lyons, and the Industrial Society 
at Rouen. The thao is prepared for use in the following 
wayAfter having been soaked in cold water for about 
twelve hours, it is boiled for a quarter of an hour, during 
which it absorbs about 100 times its weight of water. If 
allowod to cool it becomes a jelly, but if passed through 
a sieve and stirred until cold, it remains fluid, and in this 
state is more easily employed than when hot. The yellowish 
matter which some specimens contain - can be removed 
by boiling for some time, when it forms an insoluble scum, 
which appears to consist of very thin fibres, and which remain 
attached to the sides of the vessel. 

A singular property, and one which perhaps might be turned 
to valuable account, is, that thao jelly does not decompose 
solution of permanganate of potash even when Ipft in contact 
with it for twenty-four hours. 

According to M. Ileilmann, of Rouen, thao produces, in the 
proportion of 1 part to 100 of water, a dressing, which is supple 
and strong, and which gives -substance rather than stiffness 
to calico, while dextrine, like starch, makes the tissue drier 
and harder, and gives less facing to the thread. The addition 
of glycerine* gives a dressing still more flexible and soft, and, 
while rendering the tissues less stiff, it communicates more 
body to them. * 

The addition of talc gives still greater smoothness. Once 
dissolved, according to M. Grantillon, thao will mix while hot 
with any gum, starch, dextrine or gelatine. The principal advan¬ 
tage of thao in dressing silk fabrics is that while preserving 
their suppleness.it gives them greater glossiness and makes 
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them soft to the touch. The mixture of thao with gum traga- 
canth is said to be the best method of using it. Thao should* 
however, be used alone for materials which it is not necessary 
should be stiffened. As thao is only soluble at a high tempera¬ 
ture, a moist atmosphere, fog, or even rain does not affect the 
material dressed with it. 

It combines well with sulphate of copper and the chlorides 
of aniline and potassium, and can be used in double dyeing. 

It also answers well for sizing paper, &c. The only obstacle 
to its extensive use is its higu price. There is, however, no 
reason why a similar substance should not be made from our 
common natiyo sea-weeds of which Gelideum corn cum and 
Gradlaria confcrvoidets approach omst nearly in character the 
algaefrom which thao is made. Gdlose, of which thao consists, 
differs from the Carrageeniu obtained from Chondritis crispua 
in its power of combining with a very large quantity of water 
to form a jelly; it yields ten times as much jelly as an equal 
weight of isinglass. For purposes of food, thao jelly is not 
quite so pleasant as animal jelly, as it does not melt in the 
mouth; it also contains no nitrogen. A great advantage 
which it possesses is, that it is but little prone to undergo 
change* so much so that the jelly is sometimes imported 
from Singapore, under the name of sca-icecd jelly , sweetened, 
flavoured, and ready for use, and may in this state be kept 
for years without deterioration. Of late it has been much 
used for the purpose of Bacteria culture, especially in warm 
climates. 

Chemical composition .—According to Payen, G<Slose in a pure 
state constitutes an immediate peculiar principle, insoluble in 
alkaline solutions of soda, potash, and ammonia, as well as in 
water, alcohol, ether, and dilute acids. One of its distinctive 
characters, which is quite peculiar, is that of dissolving slowly 
in a very small quantity of concentrated sulphuric or hydro¬ 
chloric acid, which it colours brown, forming with one or other 
of them a brown compound, which gradually solidifies, and 
hieh resists washing in cold or hot water, and even-in causti 
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alkaline solutions. This new immediate principle cannot be 
confounded with any other. The ultimate analyses of Otiose 
presents the following rosults:—Carbon 42*77, Hydrogen 5*775, 
Oxygen 51*445. As it has not yet been possible to form with 
it any definite combination, from which its equivalent weight or 
rational formula could be deduced, it mus{ for the present be 
ranked among the immediate principles having oxygen exceed¬ 
ing the proportion necessary to form water with the hydrogen 
they contain. G£lose differs from animal gelatine in not 
precipitating tannic acid; from starch jelly, in not being 
rendered blue by iodine; from gum, by its insolubility in 
^old water, and its great gelatinising power. From the 
mucilage of Ohondrm crispn#, named by Pereira Carrageenin, 
it appears tq differ chiefly in iU power of combining with a 
great amount of water to form a jelly, which is not the case 
with- Carrageenin. 

GRACILARIA LICHENOIDES, Grev. 

Fig. — Bend, and Trim., t. 306. Ceylon Moss (Eikj.). 

Hab. —Backwaters of Ceylon. The plaut. 

Vernacular. —Chini-ghas (bid. Bazar*) , Agar-agar (Ceylon). 

History, Uses, &C. —Ceylon Moss or Agtpvagar has 
long been used iu Southern India and Ceylon as a nutritive, 
emolient, demulcent and 'alterative, especially valuable in pec* 
toral affections. It has been described by llumphius, Graelin, 
Turner, Ncos, Agardh, and O’Sknughucssy. (Couf. Pegeira 9 * 
Mat. Med., Vol. II., Pt. I., p. 13.) It grows abundantly in 
the large lake or backwater which extends between Putlarn and 
.Calpcntyr, and is collected by the natives principally during 
the south-west monsoon, wheu it becomes separated by the 
agitation of the water. The moss is spread on units and dried 
in the sun for two or three days, jt is then washed several times 
hi fresh water, and again exposed to the sun, which bleaches 
it. The following directions for using the moss are given in 
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the Bengal Pharmacopeia, p. 276:—For yk decoction, take 
2 drachms ground to fine powder, watef* 1 quart, boil for 
20 minutes and strain through muslin. By increasing the 
proportion of the ground moss to half an ounce, the filtered 
solution on cooling becomes a firm jelly, which, when 
flavoured by cinnamon or lemon peel, sugar and a little wine, 
is an excellent article of light food for sick children and 
convalescents. 

Description.— Ceylon Moss is in whitish or yellowish- 
white ramifying filaments of several inches in length (when 
unbleached it is purple). At the base the largest fibres do 
not exceed in thickness a crowquill; the smallest fibres are 
about as thick as fine sewing thread. To the naked eye the 
filaments appear almost cylindrical and filiform ; but when 
examined by a microscope, they appear shrivelled and 
wrinkled. The branchings are sometimes dichotomous, at other 
times irregular. The coccidia are inconspicuous when dry, 
but when moist are readily seen. They are hemispherical, 
about the size of a poppy seed, and contain a mass of 
minute oblong, dark-red spores. The consistence' of Ceylon 
moss is cartilaginous. Its flavour that of sea-weed, with a 
feebly saline taste. (Pereira*8 Mat. Med., Vol. II., Ft. I., p. 14.) 

Microscopic structure .—Frond composed of large oblong 
cylindrical cells, containing granular endochrome, those of 
the surface forming moniliform, densely packed filaments. 
Fructification of two kinds— 1st, hemispherical coccidia,* 
containing a glomerule of oblong spores on a central placenta, 
within a -pericarp of moniliform densely crowded filaments; 
2nd, oblong tetraspores imbedded in cells of the surface. 
(Endlicher.) 

Chemical composition.— This algal has been examined chem¬ 
ically, in 1834, by O’Shaughnessy ; in 1842, by Guibourt; 
and in 1843, by Wonneberg and Kreysiig, by Bley and by 
Ricgel. O’Shaughnessy found it to consist in 106 parts of 
vegetable jelly 54*5, starch 15*0,ligneous fibre (cellulose ?)18 0, 
mucilage 4*0, inorganic salts 7*5. 
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Konig gives tbe following us representing the percentage 
composition:— 

Water ••• ••• ••• ... mi 19 1 9 b 

Albuminoids .. ... ... 2*53 

Nitrogen-free extract .* 73*60 

Ash ••» ••• ... ... 4*31 

The authors of the Pharmacograp/m state that, u Cold water 
removes the mucilage, which after due concentration may be 
precipitated by neutral acetate of lead. This mucilage, when 
boiled for some time with nitric acid, produces oxalic acid and 
microscopic crystals of mucic acid, beautifully seen by polarised 
light, soluble in boiling water and precipitating on cooling. 
With one part of the drug and 100 parts of boiling water, 
a thick liquid is obtained, which affords transparent precipitates 
with neutral acetate of lead or alcohol, in the same way as 
Carrageen. With 50 parts of water, a transparent tasteless jelly, 
devoid of viscosity, is produced; in common with the mucilage 
it furnishes mucic acid if treated with nitric acid. Micro- 
chemical tests do not manifest albuminous matter m this plant. 
Some chemists have regarded the jelly extracted by boiling 
water as identical with pectin, but the fact requires proof. 
Payen called it Gdlose.” (See last Article.) Mr. II. G. Greenish 
has examined the carbohydrates of Ceylon Moss, and found that 
the gelatinizing constituent—the Geloso of Payen—is a carbo¬ 
hydrate convertible by boiling with dilute acid into Arabinose, and 
probably indenticai with a similar constituent in the Agar-agar. In 
.addition to this body (367 per cGnt.), the drug contains mucilAge, 
starch, metarabin, wood gum, and cellulose. A carbohydrate 
termed Paramylan, occurring to the extent of 6*5 per cent., is 
also present. This substance is dissolved out by dilute acid, and 
differs from Pararabin in being directly convertible into sugar, 
and then yielding nojb Arabinose, but ft fermentable sugar, 
probably grape-sugar. (Archir. dcr Pharma etc, xvii., 241.) 
The inorganic salts of, Ceylon Moss consist, according to 
O'Shaugline^sy, of sulphates, phosphates and chlorides Of 
sodium and calcium, with neither iodide nor bromide. Bley 
found iron, silica and iodio salt in the ash. 
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Commerce .—See last Article. This substance is preferred to 
Japanese Isinglass by the Hindus, as they suspect the latter 
substance to be of animal origin. Value, Us. 12 oer cwt. 

LAMINARIA SACCHARINA, Lam . 

Fig. — Turn. Fuc., t. 168. Siw>et Tangle {Eng.). 

Hab. —All deep Seas. The plant. 

Vernacular. —Galh6r-ka*patta (tlind.). 

History, Uses, &C. —This sea-weed is a regular article 
of commerce coming through Cashmere to India, and is to 
bo found in most of the bazars of the Punjab and Sind. 
Cayley (1807) noted its import into Leh from Yarkand, and 
Honigberger states that in his time the plant was officinal at 
Lahore and in Cashmere, and that it was stated to be obtained 
from a salt lake somewhere in Tibet. Murray says that it is 
supposed to come from the Caspian, and that it is used in 
Sind iu the form of a syrup combined with a decoction of 
quince seeds for the cure of goitre, scrofula, and syphilitic 
affections. When dried in the sun it exudes a whitish 
saccharine substance. 

For an interesting note on Algin , first isolated by Mr. Stanford 
from sea-weed, we would refer the reader to the Jr. Soc. 
Cftetu. Industry for 1885 and 1886. 


DIATOMACEiE- 

Husn-i-yusuf is composed of small, hard, white bodies, which, 
on being magnified, are seen to be the shells of different 
diatoms. The drug is described in native medical works as 
very acrid and ouly to be used externally as a rubefacient. It 
is said to be found floating in lakes in Cashmere, and would 
appear to be the sumo as the Shuka of Sanskrit medical 
nr.-8i 
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writers, which was rubbed, in to increase venereal excite* 
ment; its use seems to have been -much abused, as we find 
Shukadonhanimittavjjadkayah (sores caused by Bhuka) treated 
of as a disease by Susruta. 

The Madhukosha describes Shuka thus— 

aiwtfpr! | irg « ^pr; tfctnraptt wwwsnyft 

ftjTr fSnrffinrc:«?g?r i i 

—Calcutta Ed* p. 298. 


END Or THE THIRD VOLUME. 



33r. ssfUltam iSgutotfu 


In issuing the sixth part of the “ Pharma cographia Indica,'* 
it is with much regret we have to announce the death of the 
senior author. This sad event, caused by influenza combined 
with cystitis, took place on the 30th April 1892, at his re¬ 
sidence on Malabar Hill, Bombay, in the fifty-eighth year of 
his age. William Bymock belonged to the west of England, 
and was educated first at Bristol, then at Rugby, and after¬ 
wards at Oxford where he took a B.A. degree. Afte** a course 
of medical studies, he became M.R.C.S. Eng., he then joined 
the Indian Medical Service, and was appointed to the Bombay 
Presidency in 1857. He saw active service during the Mutiny 
with the Kathiawar Field Force against the Wagheers, and was 
present at the capture of Dantal Hill. For two years he was 
attached to the Indian Navy, and visited the ports of the 
Persian Gulf and the East African Coast. In 1868 he served 
on Jhe Committee for publishing the Pharmacopoeia of India, 
and at the time he was Acting Resident Surgeon at the Euro¬ 
pean General Hospital. After taking two years' furlough to 
England he was appointed in 1871 to be Principal of the 
Medical Store Department, Bombay, and in this capacity he 
laboured for nearly twenty years, until his retirement from the 
service on 30th April 1890. During this time he devoted all 
his energies to the study of materia medica and pharmacy. 
He largely increased the local manufacture of galenical pre¬ 
parations, and introduced modem gnd improved machinery in 
the Depdt laboratory. For his skilful and efficient manage¬ 
ment he was ths&ked by Government on three separate 
occasions. Dr. Dymock was proficient in Arabic, Persian, 
Sanskrit, Hindustani, Mahratti and Guzrati; he was familiar 
with Greek and Latin, and corresponded freely in French, 
German and Portuguese, lie was a Fellow and Examiner of 
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the University of Bombay, and being an eminent linguist he 
was for many years a member of the Presidency Board for the 
examination of officers in Oriental languages. Bombay being 
the drug market of the East, he availed himself of the many 
opportunities of examining new and rare vegetable products, 
and having a good knowledge of botany, he was often able to 
identify the sources of the drugs. He was for some years 
Professor of Materia Medica in the Grant Medical College, and, 
as a teacher'’of this science, he was said not to have a rival in 
India. 

Dr. Dy mock’s literary contributions to the Pharmaceutical 
Journal commenced in 1875 with a paper on “ The Asafoeti- 
das of the Bombay Market,” this was followed by others on 
“ Ammoniacum and Dorema Root,” “ Myrrh 99 and “ Chaul- 
moogra Oil.” In 1876, the well-known 4< Notes on Indian 
Drugs ” first appeared, and were a feature of the Journal for 
.the next four years. Specimens of these drugs were at the 
same time liberally supplied to the Pharmaceutical* Society’s 
Museum, and were sent to pharmacologists in England and the 
Continent for chemical investigation. In 1883 he brought out 
his “ Vegetable Materia Medica of Western India,” and this 
was amplified into a second edition only two years afterwards. 
The publication of a more comprehensive work on Indian 
Materia Medica, based on the same plan, was conceived in 
1888, and next year the first part of the “ Pharmacographia 
Indica ” was issued. The greater responsibility of this work 
rested with him, and to it he gave his whole time until his fatal 
illness compelled him to cease from his labours a few days 
before he died. The manuscript of the sixth part, as far as he 
could prepare it, was written, and he compiled an index and an 
appendix which will be printed as soon as possible. 

Dr. Dymock was one of the founders of the Anthropologies 
Society of Bombay, and most actively supported the Society in 
the successive positions of member of the Council, President 
(1889), and General and Literary Secretary, The subjectof his 
Presidential address was, “ India as a field for Anthropological 
Research,” and among his papers read at the meetings w 



“ Anthropogonic Trees/* “ On the Narcotics and Spices of the 
East/* “The Flowers of the Hindu Poets,” Oh the use of 
Turmeric in Hindu Ceremonial ” and “ On the use of Ganja 
and Bhang in the East/’ He also read papers before the 
Bombay Natural History Society and the Medical and Physical 
Society. ' He was honorary member of the Pharmaceutical an<T 
other learned societies. In 1887 he was awarded the Hanbury 
Gold Medal for his researches in the natural history and 
chemistry of drug® 

As a scientific investigator Dr. Dymock was thorough and 
conscientious; in his literary researches ho was careful and 
painstaking; his disposition was kind and obliging. Although 
a man of varied and great talents he was of very retiring 
habits, and had very few social acquaintances. His sub¬ 
ordinates regarded him as a father, and his correspondent in 
different parts of the world could always count upon a 
punctual and friendly reply to their enquiries, fie was the 
greatest pharmacognoscist in this country, and many besides 
ourselves will mourn that such a useful career was so suddenly 
terminated. 

C. J. H. WARDEN. 
DAVID HOOPER. 





